93-110-7116




921



08:00~08:40

08:40~09:20

09:20~10:10

921

10:10~10:30

10:30~11:20

11:20~12:10

12:10~13:30

13:30~14:20

14:20~15:10

15:10~15:30

15:30~16:20




BAEEFRFEEYIL AR E 110
r'a r'/‘?

| B X2 24 ) g )‘L » ;g
21y En RPN RKITARFHEPE
thE®m - 3P4
£ B

kv A REMZAFHAKEBEY 210 B B ¥ A (M H218 )W
o AREAMRRFRAPLREZAPE - ARARRFAPM F 2 &

RN ME3E27 aE 22 APATRR Y B YR SR RS
2B REEE ST R AR R R [ FT0 021 B oo A W3T1E - 78
#2865 20 3Tk 0 Q21 RA D 10 P FEiNE 20884 127 Bjéze»wr
g%mﬁ*ﬁ%ﬂ’i’@%nghﬁ,ﬁvp‘}'iﬁpvaﬁ SR FL R (T

%%1@?’3%%2#%50ﬁéﬁﬁﬁmgaﬁiﬁiﬁgﬂ,j

Hm A BHEI AP B LR 2P E A p s R
ABIRPTEEEL NPT b2 ol BHAF - BITEA
FoOBRFF I BEAARRPAPE LT FRY 2 S

On the Changes and | mpacts of Seismic Resstant Design Codes
before and after the 1999 Chi-Chi Earthquake

Chi-Chang Lin" and Jer-Fu Wang®
ABSTRACT

This paper deals with the changes and impacts of national seismic resistant design
codes of buildings before and after the Taiwan Chi-Chi earthquake (called
921-earthquake) in September 21, 1999. The first national seismic-design related
regulations appeared in the National Architectural Technology Regulations proclaimed
in Feburary, 1974. Before the 921-earthquake, three versions of building codes were
announced and put into practice in 1982, 1989 and 1997, respectively, considering the
characteristics of some earthquake events and foreign codes. After the 921-earthquake,
an emergent modification for the design code was made by the Minister of Interior
Affairs. According to the measurement of ground motions and building damage
investigations, the building code is dramastically revised and to be promulgated and
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enforced. In this paper, besides brief intruductions the basic theory of seismic
engineering analysis, the design formulations of the minimum designed force in each
version of building code are illustrated. Some examples are illustrated to point out the
differences in code regulations before and after the 921-earthquake, such as
microzonation, near-fault effect, etc., to give the readers more understanding and
information about the newly developed building codes.
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I Type-3 Sail
0.0 : ; : ; . : : ! ’ ’
0 1 2 3 4 0 1 2 3 4
T (sec) T (sec)
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An Introduction to the Coastal Engineering Manual

Tsai, Yau-Tang*

The Coastal and Hydraulics Laboratory of the U. S. Army Corps of
Engineers initiated preparation of the Coasta Engineering Manual in the
mid-1990’ s. It is amost completed atpresent time. This manual is intended to
provide broader coverage of all aspects of coastal engineering, and advanced
techniques developed during the past three decades. It will be used by coastal
engineers and other specialists in academia and industry throughout the world.
Because of its broad coverage and abundant information, in addition to a list of
the contained chapters this short report is trying to introduce four topics, risk
anaysis, reliability in design, environment enhancement and maintenance of
coastal proj ects. Significant advances of 8k analysis and reliability in design for
coastal engineering can be expected during the next few years. We should not
avoid aerts of using these advanced tools. The environment enhancement for
coastal engineering and monitoring, maintenance and repair of coastal proj ects

*HEIARBER R U P 5@ General Manager, Ting Shing E ngineering Consultants, Inc.
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are also urgently needed here in Taiwan. Finally, this brief introduction will give
you an information resource to download the most-up-to-dated information from
the website in case you need.

A A1 42+ p (The Coastal Engineering Manual gz 2k 72 £ 072 & %1 4% &

fa— ¥ % )ﬁzﬁf%*“ AR AL RAIIREE R f R B

Tt BE G Mg 0 AEP TR E AR E K TR 2 BT

%“%%ﬁﬁmbfﬁﬁw%iwJn%aﬁﬁlﬁﬁﬁﬁlﬁéﬁﬁﬁ%,
A TEREFEEFRVERNARE, TAE TR RS

L1 ATELP FEER
HEREL S ZBIFE
1. 1954 & T A pdlfok s HFE2 525, [(Shore
Protection Planning & Design » Technical Report No.4 (TR-4)) > & /%
¥riz4 4 f ¢ (Beach Erosion Board):! 5 -

2. 1973 # > Ta gppE £ p ; (Shore Protection Manual) » & % K&
1 ATET MR g FES T2 A B3 4287 3 ¢ o (Coastal Engineering
Research Center, The U.S. Army Corps of Engineers, Waterways
E xperiment Station)d: s o pt £ & 1975 > 1977 > f- 1984 i® = =t 34

;To

3. 2004 & > ;& f-1 42+ p (The Coastal Engineering Manual) » ¢ *tif
S ERBAIRBERESNE IREY EFORBEIEE 2R
PeE 1 ARpF@erie v 2 Tia EpE e 5o X E S FUE WE
#HiE s f Aok 415 % % 4 (Coastal & Hydraulics Laboratory) = 1990
EheFEI g Pagapip ) 32004852 ¥ A =2FAR
o NI P GRTIEAR AR AR 0 R %"’zﬁ LA ¥

’a?*r;\: °
AEPFE K E2E R AERA e 2R 2 B F 5 FIP G T Ao~
B 2Py A% 2 189 55% 73 A At FAER A1 L

4}";’} ﬁ; ‘ﬁé'"\’ (pdf #%}3 226mb) l"— %f E.’I';E MT;‘ %E_E fif% B

*‘E%
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% | & % % (INTRODUCTION)
AR Erbe o ARBAIRZ SR FE 2 AL RS %o
1% +# % (Introduction)
2% 4 Az %t (Coastd Diversity)
% 1-3% /& A1 422 fr ¢ (History of Coastal E ngineering)
4% 45142+ p (The Coastal E ngineering Manual)

3\»

5% »A-k4 64 5 (COASTAL HY DRODYNAMICS)

N AR T SRR Tk LY e SR k- oL b BT SR =) R
e 45 RAA ok ‘E/”\“f‘ff [ FAEN R B2 AL oy AT E
IAAAAZ A frd FI AT Z o R 2 47R X 2 P
I IR - o SE S SR S AE S
-1 % 424 & (Water Wave Mechanics)

AR

X

.

>

P

4

R

2% § % i % (Meteorology and Wave Climate)

-3 % if AL i B (Estimation of Nearshore Waves)
4% pg k4 #4 8 (Surf Zone Hydrodynamics)
Kk =& L (Water Levelsand Long Waves)

Fr ook 4 # 4 & (Hydrodynamics of Tidal Inlets)
& Ak 4 4 & (Harbor Hydrodynamics)

kA B4 8 o 740K 3 iE i (Hydrodynamic Analysis and
Design Conditions)

>

AR

4

P

»
gN
4

>
»

el

g X
H B B 85 85 85 9

o

el

o N O
el

>
&

s

¥ & & AR iE42(COASTAL SEDIMENT PROCESSES)
AREA AT CREIEE AR M BRI EE IR
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VAT R Y R i

5 I-1 37 /% A2 4+ (Coastal Sediment Properties)

% M-2 % ip Ak 70 5 i% i 42 (Longshore Sediment Transport)
SM-3% wappi2) ﬁg?]ﬁ (Cross-Shore Sediment Transport Processes)
SI-4F Rk exiy #; 1% (Wind-Blown Sediment Transport)

% I0-5F kMR 2 k4 %J # % 4 (Erosion Transport » and
Deposition of Cohea ve Sediments)

5 I0-6 % /A eHig)) #; 1% (Sediment Transport Outside the Surf Zone)

¥IVE % 5# B (COASTAL GEOLOGY)
AAEAGZR O CRARETIE FTERE B RE S FE

5IV-13% /& fakid 2 & 1 2k 5 (Coastal Terminology and Geologic
E nvironments)

¥ IV-2 % & f A 8 {ee 74 (Coastal Classification and Morphol ogy)

%IV-3 &% /& f s 4 & (Coasta Morphodynamics)

¥V E &A1 fe43]% %3 (COASTAL PROJECT PLANNING AND
DESIGN)

*En A ,\—;_“‘-_ » 314 H.3) f‘—"%»‘l’ﬁ—f—};f‘—’q P el R 18
PP — B R ﬁ’r—u—% 7 8K A B3 e AL RE %,fg_\ﬂmlﬁfp-l HnI,%
BRE RS- _Q-El ’Ffaiiﬂfiﬁ AR EF @] & iﬂ”ﬂ*&iﬁﬁ'—“?&
fi'fr';é%ﬁo

V-1% R3#]% %3425 (Planning and Design Process)
; V-2 % 1 k{4 (Site Characterization)

. V-3 F & A% 1 472+ F (Shore Protection Proj ects)
; V-4 § % ¥k 3+ (Beach Fill Design)

T ;\;

b

N N N
1S 1S 1S

>
>

. V-5 3% #ug 1 423+ % (Navigation Proj ects)
V-6 % v {rik %) ¢ 12 (Sediment Management at Inlets/Harbors)

ES

% V-73% /3 A1 2% 1% 8 3% B (Coastal E ngineering for E nvironmental
E nhancement)
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5 V-8% F RIS NFo i R R ERENE 2 & 4 (The Federal Government
Role in Hazard Mitigation)

¥ VI F #1243 % % 3 (DESIGN OF COASTAL PROJECT
ELEMENTS)

AREAGANT O FRBAIBURL S LB A RS AN 2
PRI REE IR R AARE BRI R 6 E

% VI-1 3 & g1 f24Ei #3K35 4 & (Introduction to Coastal Proj ect
E lement Design)

¥ VI-2 % 5 g #4150 fo it (Types and Functions of Coastal
Structures)

: VI-3 % 1 x4 3 K3 if i (Site Specific Design Conditions)

» VI-4 & #424e25 1 2 5 (Materials and Construction Aspects)
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> N > > N
1S 1S 1S 1S 1S

>
~
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VI-7 & %39 | (Design of Specific Proj ect E lements-Case Studies)

% VI-8 % & Fa % B~ fak{ri2 (Monitoring, Maintenance and
Repair of Coastal Proj ects)

‘ﬁé&’A & B3 #2403 3 1 (GLOSSARY OF COASTAL TERMINOLOGY)
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Introduction to Japanese Harbor Facilities Design Code
S.R.,Liaw' C.S., Chang 2 J. B., Ding 3

ABSTRACT

The Kobe Earthquake happened on Jan. 17, 1995 in Kyogo-Ken and Kobe County
area, Japan. Its Richter Magnitude was 7.2 and the hypocenter is shallow, in only 14
km depth. The damage of facilities, building, houses, humans and properties were
very serious. For this admonition and the technology been developed and renovated
for years passing, the old specification needs to be modified. Japanese Government
compiles the specification in a wide change. For 4-5 years close study and discussion,
the new specification was promulgated to practice on April, in 1999.
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Co * BEFE R
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dpdapepde | EH A4 (KN) | w4 F el 4 (KN)
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500 1,000 250 250
1,000 2,000 350 250
2,000 3,000 350 250
3,000 5,000 500 350
5,000 10,000 700 500
10,000 20,000 1,000 700
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221 2 HF
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W=qCA (kgf)
h<16m q=60~h (kgf/m?)
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Strength Design Method of the Harbor facilityies
S.R.Kuo', J.V.La?

ABSTRACT

The method currently used for the design of harbor facilities and costal structures
is based on the design specification issued by the Ministry of Transportation in 1997.
For the design of reinforced concrete structures, this specification adopts the philosophy
of allowable stress design, which is amost obliterated in engineering practice. Design
philosophy based on different limit states of a structure is extensively used in many
fields of structural engineering. The success of the limit-state design is primarily
attributed to the fact that it incorporates the concept of probability in the estimation of
material strength and loading conditions. This research is a preliminary proj ect intended
for revising the design specification of harbor facilities and costal structures. Attention
is focused on the application of the strength design method for the design of reinforced
concrete structures such as pier and caisson wharfs. To gain insight into the design
process, a humber of the related design specifications are studied first, and the basic
concepts that underline the philosophy of limit-state designs are discussed in this report.
Case studies are made for the modification of the load factors and the strength reduction
factors of the structural members. After a series of consultant meeting, several items are
proposed for revising the design method of reinforced concrete structures.
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93 1

Performance-Based Seismic Design Method of Port Structures

The purpose of performance-based design is to ensure the plan, design, evaluation,
construction and maintenance of engineered facilities of which performance under
common and extreme earthquake ground motions would match the diverse needs and
obj ectives (service, operation, safety, economy cultural and historical impact) of the
owners, users and society. In this workshop, the deficiency and insufficiency of the
classica seismic design method are first described by the case study of previous
earthquake disasters. Then, the fundamenta methodology, design procedures and
related subj ects of performance-based seismic design are introduced. Both
gualification and quantification of performance levels (the acceptance criteria of
performance parameters), the establishment of performance obj ectives and the
checking procedures are also investigated. It is expected that the performance-based
seismic design method can be fully understood by the engineers in harbor and marine
field.

1
2
3
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4
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d/H
d/H ( )
d/H 1.5% d/H
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50 10%
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[ INA 200117]
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7 INA ( )
( )
d/H <1.5% 1.5~5% 5~10% >10%
<3’ 3~5° 5-8° >8°
<0.03~0.1m
<0.3~0.7m
<2~3°
[ INA 200117]
R BEREE P ]
RitE THORRSRGE  RBE
\ E3 3R 245
M S

FRES

[ INA 200117]

6-14




93

11

INA
)
4H <1.5%
<3°
<0.03~0.1
m
<0.3~0.7m
<2~3°
( (
) )
(
)
(
)
(
)
INA 20017
9
7 8 9

6-15




93 1

o [ 7 g £
AP A5

6
[ INA 200117]
9 INA ()
( )
<0.1~0.3m
<2~3°
[ INA 200117]

6-16




10

S ABZC

11

93

11

6-17

A
S
C B S
C S A B
L1
C
L2
S
A
B
C
INA
( )
( ) ) ( ) )
Level 1(L]) | S A B
Level 2(L2) S C
[ INA 200119



93 1

11 INA
1.
2.
S 3,
4,
A S 1-4
B S A C
C
[ INA 20017
3.2.3
1 11
B ()
I
[ 1 75
(Serviceabl7)
<1.5%
<3 475
( Nealrl €pse)
<10% °<8 12
12 1
I [l
d/H<1.5 I d/H <10% vV
<3° <8’
(75 ) B
475 ) B

6-18



93 1
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Pdw = 1_ khy WH

Vw
H

w

(5

(6)
(7)

1 1
qsurH +57/WGtH812JI‘ +j/wetHs.1bHsur +57/bH812.1b
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(8) Fs
F F.>1.0 F_>1.1
9) K, (1)~(8) ko K
K
(10) By = e (11)
ke
k. 15 d
s d/ H 7 | NA
( )
15
d(cm) d=-74.2+ 98.2(1/F,) 0.34 130
s(cm) s=-16.5+ 32.9(UF,) 0.50 30
d/H (%) d/H=-7.0+ 10.9(1FF,) 0.38 13
Uwabe 1983]
(
) | NA
( ) )
| NA
( F,
kt
2.
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16 F,
8 INA )
16
d(cm) d=-1.6+ 34.9(1F,) 0.68 27
s(cm) s=-5.3+ 14.7(1/F,) 0.40 20
d/H (%) d/H=-1.5+ 5.8(1FF,) 0.65 5
Uwabe 1983]
3.
Wi nkl er
d*A 5
El T = P = —PDp ettt (12)
El
4
A 4
P 4
4
D
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kh—sub
W,
T, =2 D et sen s aneasee e 14
=2 e K, (14)
Wg
12El.
K, = L | e 15
e o
g
|
| |
Py
P, = 0.82P, wovvvuruusssssseeeeeeesessssssssssssssss s (16)
P = zl ZM%‘“ ........................................................................................ (17)
C+
"B
F)I.,I
M p
M o = Zp0 ) creririnininininiis s (18)
N  M,= Mpoco{ N fj ............................................... (19)
Ny, 2
z, (:f{g-(rp-tpf}j ................................................. (20)
r
t
ny
Ny, 0 (= O'y(27Z rt—ﬂ'tz)) ........................ (21)
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Py
3.3.2
1.
(1)
a [Richards and E Ims 1979%]
P.cosé —u P._sSind
a, =(yb— s W’ub 2 Jg ............................................................... (22)
g
:ub Pae 5
Wg g
a
a a
Frankl in
Chang (‘Y97 ®00 (PGARPGVY5@G6Ccm/ s)
a‘t amax
Nagao'™ et al. (1995) 10%
a& >03 Richards and EImé® (1979)
d (cm)
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2 3
= 0.087-m0EMS e
a;
v.(cm/ s) a. (cmf s
14
2
d= (MJ exp[— d4a, j ....................................................
amax amax
Ky
adesign
k, = B O
rEC
Ky = 0.5K, weveereeeeeeeeeeeeseesseeeesseeeeseeeessseeeeeseee e eeesseee e
Mec C-ZO(adeﬂ(_],n / g) (cm)
20(8yesn /9 ) (€M) 1.5
(2
(1999) FLIP
W/H
D1 SPT N

d/H
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Kae
er Te
3
Ke =K, +AK_, =K, +Zkh ....................................................................... (27)
17
er:Kp+Aer:Kp—§kh .................................................................... (28)
K, -K
L OO (29)
K, -K,
Ka
KP
TS
= 2N e “brianlp-agfivbtana,) o (30)
l+ctane,,
1 2
mT, + P, + =7, (H, +Dgp)’ + AU,
a= e —————————— (31)
Wm
1 ) .
) Eyw(HW+ D, ) tang+ AU, sina,, -
= T 112
m v (32)
i 17P
co b | _ZBMT, 2w +17/WHV2V ................................................... (33)
W, 8K, -K,) 8K,7 12
Wm:%_;/%t(HW+Dam)2+ywa(H—HW)(H +2Demb+HW)] ............................ (34)
m 1 0
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AU a p

n Tsau 1
Vo

Newmark!*®

(2)

F, d,

7 OAPB' OYAB dn/d, u
(]/Z)F a’ (]/Z)Fydy(zlu _1)
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k
1 e L,
> (F) —2k(Fy)(2,u 1 JOO OO (35)
F, F
F, = /%ﬂ_lF’ ....................................................................................... (36)
(36)
a, = | %ﬂ_ 1a’ ......................................................................................... (37)
7
3.3.3
( FEM)
( FDM)
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3 VS.

2. VS. (Force-based)
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