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Development of seismic design of port and harbor structures: part 6
GONG Jin—xin

(The State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: A comparative study is made on seismic design of port structures based on Chinese code, US
guidelines, Japanese standards, as well as the guideline of International Navigation Association. This is the sixth
of the series papers and the measures for strengthening structures to resist earthquake proposed in these codes are
analyzed. It is shown that in US guidelines, the criteria for identifications of regularity and irregularity of wharf and
principle of pile arrangement are presented, the details of reinforcement of connection between slab and pile are
highlighted. There is a great difference for the application of brace pile in seismic design in Chinese code and US
guideline.

Key words: port and harbor structure; seismic design; code and standard

90 HEHEG 9.1 fidkAE
SZE RO H R K E A, ATk e A Sk AT P DU 5 S R o LT

W, mTHERENAEZAEEME 2, —
NEFYIPURIEREA IR, R BRI,
1B AR S FRAE AR 0 . MOX A8 ETE, i
RBOHRE—TT “ZR” |, AfF TRt ARE
WLRESH LR K% . I, DURTHR AP R A 2
Prm et A B A A s, R
R EE—ME, HIRETTH oA EZ. A
RO AR Sk DT E

iEHHE: 2012-01-09

HAHZGEW, AR A 15 180 A A0 2%
(R WAUTE S B = D T 5 S S/ PO % o SR
HRIEROAES, EMRENT, HhkakE
e, gtz 2%, RHLGIESEMBIR, &
[ AN HL D] 3 AR A5 Sk T 3 T ) A SRR AL Y

B

TEFi b, SeE Gk ) P19

TETEINAS Sk 70 A R SO R 20 An SRR 48

EERIN: e s (1964—) , B, #d%, TR FLEMLITE LT ZNME,




© 72 - K iE

I A2 2013 %

R A BB CANTIAG ) AIBS S 73 P Bl
ZA MM, W a] N AT 04 . B
TURREE DR S48 0 15 O M v T % PR ok 7o
75 R RAE . AN RSN DUV I A Sk o R =
P2 57 R PSB85 AR LRI S AR RS 72
g, A

THA B
7274 f
i
[, h
i , H/iﬂ@»@f
—— H‘{FI:>
PN KT
a) THUAE
¥ LA g
S S i R
OL
I
AH
b) LA
U A IR
ﬂ |:>
—— Fom)
A
c) URIfiE

BE19 £E GEiFimigsk ) Hagsay A Ay

Fel CRMERE ISR BTN ) (2007 ) M
3 BRSSP i 4 R U RS B 20 20, 1
20b ) 53k BRI PR R T I A Sk A 11 A
F120c ) A5k A AN KLU DR A ) S 9 J32 ) AR ) 2 £t
WK P AN AEARSN, [&120d ) A%k AN B2 (A
NEE Sk R B

%y
W,

L —

7%

L —

a) Bk b) T HUR AT 3k
e r—" //%%%%%%
1 2 %//
C— 2

=
o) NIk, >k,
A B Sk d) 75 O AR RIS S
E20 EE (KMHBAIGIHEN ) thigkpgmmF
TR 4 i
9.2 ZEfik &
5 f MRS A e, bR Sk R T
FrEgE . HIL, Bkt B —%

LR FAEPE 254, i “DAIFEwNI” X
THURAEwEE, SEE (MU L BHEN )
(2007 ) FAE, HK LM N AR REPEAA R T, BE
5 R ST B Sk 5 A AR 43, s A B
AIEPEMERT . N (M) S94E (HF) HEZEME
SVTETIIRR . B TRE B MR ER Y r
B B YA BT A R . FREITT 225—1998
(Kiz TRPURBETHEE ) "l SR, K
R RARSER I BE R RS Sk R2s”
9.3 WEHEA B AN

T T T 15 WA Sk B v SR slRHE Y
;I 5 36 E A IR KRR, FREIT) 225—
1998 (/Kiz TRPUERITIIE ) M, =gk
WEREAAT BTG T AIZK: 1) AN X BN RIAE
B, FRRIE SOPE RN ARG . 2) 3 MBI X,
SUBE AT B AEHFAR v SRR R T RO 3)
ANECR AR AN AR+ i Sk g5, 4
ORI ENE, FCORFIEIRE, AETGS St MR
WEHALRVE R R EVE . 4) Sk k)5 e &
WETIUS) 1 EREE R () 1 1 PO AR I 43

FH (KM LB HEN ) (2007 ) ML
L, NARTRAEA Sk RAFEEN ENE, DR
TEZS # B SE P PERE . A A% kol 32 0% A3 T 4
AL, ORGSR R SR . R LIE TR H RS
FETE BN b o IR I A 1 20308 1 205 A A 7
T Sk A AR R F LA ] () BE ES

S A AR e IV A Sk R ofE ) )
HE, BRUCTILMIEBLAL, Bt TR — oA R H
RHE: 1) TE/KE2HERAE IS, RHER B3 Sl o
PE; 2) TEHLERPENTTE D, PRIESELEEEH (45
RHIE ) 14 SO BB 4R il 7 I E AR FRAR S Y o

MABGERI MRS L, SUBE SR 2 2 A Sk K
PO Ik, F8 b, X P & S e
RAER], SCBEBORME SR SR 2 1 HH UK i fE
o X THIRAEA, SR, X T H
SCBEBARMIE R AR Sk, 50 A A RS Sk A
b, WIEERSR, AR, —K7E0.2~0.7 s
(Y Bl o Fl BT 14387 ) b R S R 5 T LA
X — [ I S A VA 1R R R B R i [l
P, B OB SRS S50 WA Sk 7R 37 (1) 1l 7R




% 1

Wehk: Ao Rty ki (6) <73 -

JIHER, A2l T R BE - SRR AR T e 8K
2%, IRHEDAEN BT A K AR, Wik & 2k
BTUIRER . S E19894F R T - 3 HURETHRR
19944 (- JIN AR JE S AL e 1l 72 e AR Sk AR R 2B T
XL A RIR . U= vk DX e A A Sk B FH 4
AR GE L A, D/ T SK NI AR ), [
I ] R A B9 25 A A R R R R 32 7= 5 |
B f AN A% . FEsmZUMAE &, EAEAE
— 5 T LAY B AR AN al A o (ELAR TR
ME- Mz A BT UIRAR , 25 i BRI TE 5) T8
5o SCHR[3TER A FRITTT X 3Fh Sk 2047 1 73
B, A EHERS Sk O R F BRIk, A R
3702 FRLL, — Rl DR BT 55 B E 10
R, HoREAE TS 2 B S —Fh
SR A AR AT RS RTTC 31 Dol N 82 1 AR f
TR 5 A EAERS AR . DFSRERI,
RIPERD K AN BE R, JKFOLR% . M I 25 4
Gl N A B3 5 N (03 - NIV 25 NS B VL (B!
Bsmmy, dTRIEIE RE DB 2E, IREEL B SR
W, FIARPRE T TR RN, Tk
N A LU AR AR 52 B LR 5 RE AT K S ) )

P21 2 3 [ $b 7 X 4 B RS Sk Ak 1) A 8 D7
%, A PERTIRE AN Y, T T O AR A A R
M (HGERR ), FEORIHEE M A4, RIS
AN 10% KRR ), — BUEPEZORA
i ML REMARRE (SRR ) WA A 85 pi fif
2| N 7 B Y IS 2 N W | o
TR MR AR, KA g 2 B AR A R
o NORIEME - POk 2ok, EHITIAARR E
2o RE CRMEREDLEHEN ) (2007 ) "L
T, R AR BN B R AR . A SRV B
TR R S AR SO I . PRI 22 0 B
A0b ) 240 S T A ALY S o T A A A7 ) AR 7
N9 ~ 4% FPRIEEEALHTBTESR, HUE T #
e AL . GERERET 20 AR A O A RUAR R L .
SEE CHFPEIMES Sk ) PRERLE TR AR N B 1 AE
L o SCRR[38 0 AR A 4 FE AL AP RR PR REREA T
TR

G3 G2 Gl S2 S1
EWLiT IV I IS
(G r
\ ,,,,
N— | At
\ e *—/—'\
-’ \\/’ Iy
- PUAHE

o (S)

A”
-

E21 S KT E

R A 2
Joksdsg RSN

600~900

FE— IR i
A RAMR A

PR i

a) HISK A

[ T4 25—
L F oA i

il
A ml n ml n ml n

1 }L%ﬁﬁﬁﬁ

(=

=900

A

)
K

E— 12 F i
AR

/

Il il
b ) i P S AT
BE22 HEREERNAEED (B mm)

HPRAERE A RGO RE T, JeE (e
A3k ) Pgs i T REZ R BOIIHR. SHE
MBI AE s DT B RN R A, X T2 BOR L=
PEHIB R AERS Sk, S BRAIERS kA — & i fE
FIRENE , BORMERY 52 RN KT 2B RETT,
DORETERE IR B H BT A 50 B 2 H, AR b B9 1] 8517
FeZ PR, WE- AR e A e b — {3 B
B, WE230R . EREE I BRI, BBIEEL
AEBIBTTRE I I8, Y IR B B —E RN,
RES R AT VIR . BT LA A 0 T 19 5T U1
RS IR Sh I B G, CHEEERIAD 3k )
PR R 23 AU BB B A P R AR Y




- 74 - K

I #£ 2013 %

% B g8 — et N it S k)
(UFC 4-152-01) "I, BEFEAS 3L 50 R aFpIE X,
RP e EEARR . H/ARWEAR . SRWERRALG IR
RIRHER R, HhARENRITARELTTH
THURMEMIR R, XA RTERD S AR Z
R T A HER PR R AR sl g I es” o —
FLIG KO ff 8 A PR R 2R B, % R ALV D
SR KR . 5 IR RS T K,
DA G KT 2R 45 ) B T B R A I KO g
FERMGEOLT, T Bl Bl ) PR 4544 .

—

.

E——

t~ N, +F, 0
V=& (N +Ftana,

—E e

le—

b)) RHEAFAI K534
E23 HERSHLEIHLE

10 #5ig
ARRZVIE6#tsr, UUFRE, SEEFH AR

FASSL BT RIS . T s, XA CH
A HAHE D LU= B Ikt T 7o, [
e T PRz Pr 2 bl (s D S5t Beit
6/ ) WA SCHUE, TR I 4518

1) i T A A R, 5T
A R BT R R B B v A AT BEMEAR IR A AR, [ Ak
PRUEFEASER R ] 2 B B PR BT T, R
Pt Sk S5 AL B T ELERIPE RE BEOR T 4 TR B9t
ARG, Rl UE s fr TR 3 M= O H SR Y H
A, REANTRIZE G Sk A TR e = e B A o 9 1 e
TR AEAIHLE

2) FEps I T, FefE | SEEAH A
PR I B J7 1545 A AR TR o 3 MR I 3
o AR R RBT U OE A E , G R P
SOLURIIbSL BN e A S LN WG T IR SO RN
IKPUBTSRFERAE ,  H A KL AR 45 1 iy 2R R L
JEIREETE -

3) FRFE . SEEAH A MR B i
FURN T IE A AR o 3 RIS 53 0y 0] 4 F a2 Zf
APPSR, MR AR B ikt 5t
WAL 2R, AAMITLBE S, DT
PEAT MR SN 0 A MEEA T AR B0 =il . SR 5l 19
BTN I 25 1 T P A 5 B 3 L TR A
M) 97 FE B 757 o

4) R FREFRHAMER A sh E3h %
FI BB 4 S 77 kA AR . T ERLE 25X
FIE T LRI, SR - A 3
HLE, WEEHTREE L S BRI - R
A FELAH ) B A TR AT S s X T
EhPEE,  HARRER - XA, X TRtk
4, RHTAC R AR

5) XMTEHXELPURRGT, REMETE
B 7 25 R T AR R Sk v B AR A
H AL AL 5 T M= fE B v o W i 2= AR b &
E A

6 ) X T AR Sk DU BT, LR RE B b
ATBRERS, XTREL, BR3h 33 Bl
Wezh LI IT R A RS, BARMGER T A S
T = A5G [ A 7 I AN 5 SRR R S5
RS, 3 AL R U ) L B, G




%14

Wehk: Ao iRty ki k (6) <75 -

KT E SRR E 25 AR B S X i A R A T 4T
Bk, H AR R AR RRE s B0 03 e 4 1 P
[l SEE AT H A RS BT E A

7) XF AR Sk bR BT, R EMER
R ] 4t 52 DX PRI A 1 e 570 32 A 37 3t 21 531)
B RE MU= 7 5 5 ALY SR 1S Jn 2 A1 3 Hb 2
S, R U B T R S SIS i T R )
SO 5 AL DU b 7 A8 6 M A A A5 30 10 285
YRR A B HRR I, MR I 45 2R A BV A 2 iR A
Ko FRE . SCEFNHAMIEEIR 01 R B0k
SRS AR R ) . SEEHIE S 1 T 2R Sk
L RATTE,

8 ) TEfMERS AU REAE Iy T, S ML
TS A B MU RN R | S5 AR b
AT i) R A — R A A AR 5

Sk

[37) 2580, DU 8%, A RHEANJCRIAE RS Sk e S Yl
LAEA BRIC ] AR ARz TREAAR, 2011(2): 1-13

[38] Charles W R, Robert G, Jennifer L. S, et al. Seismic
Performance of Pile~Wharf Connections[R]. Berkeley,
Pacific Earthquake Engineering Research Center, College

of Engineering University of California, 2001.

(Am#E KBJK)

299,239 ,339,299,239,039.939,933.239.039,999.999.939,999.939,939.939. 933,939, 239. 939, 939,939,099 239,939,039, 099.939. 939,939,039 939,939,939, 299.939. 933,299, 239.939, 939,233, 239. 933

(L#F507m )

[5]  AAEIM, Bk, AR2EH. FEFFVCOM AR IE =4k
TUEE AL ] SHFIRTE2E 4R, 2000, 28(2): 7-14.

[6] EHrrh, HEN, ML, TS LK e R
TR . KBRS TR, 2006(1): 53-55.

(7] VPRI, 2548, SKAE. M s SR R LRy 22U v Il
ARSI, AKGEHE 1T, 2008, 29(1): 31-35.

[8] Chen C, Liu H, Beardsley R. An unstructured grid, finite—
volume, three—dimensional, primitive equations ocean
model: Application to coastal ocean and estuaries|]J].
Journal of Atmospheric and Oceanic Technology, 2003,
20 (1) : 159-186.

[9] Warner, J C, Sherwood C R, Signell R P, et al. Development

of a three—dimensional, regional, coupled wave, current,
and sediment—transport model [J]. Computers and
Geosciences, 2008, 34: 1 284-1 306.

[10] KHEEfE A TRA R AL Bykds ) TRE2009
AR R K SCN 5 0 Ml S (R, K iRl
TAEA BRZH], 2009.

(11] BRie, BRZ307, XIALE, S5, BRINIE IR TIK T = MR
TME K RAETE U 204 (D], ) U Rk B4R,
2007, 23(2): 102-105.

[12] FEEiE. MAEHFEKIE-VF RGURE TEWESE(R]. L
50 PEKRK BT BE, 2012.

(ALHp#t FEL)

23,23%,299,239,239,239,299,239,239,239,239,239,239.939.239.293.239.093,039,939,939, 939,239, 093,039,939,939,939,099,093,939,239,939, 239, 299,093,239,239,239,239, 293, 239,939,239,339

(3% 5470)
SE

[1] Jelesnianski C P. A numerical computation of storm tides
induced by a tropical storm impinging on a continental
shelf[]].Mon Wea Rev,1965,93:343-358.

[2] &ZE, WA, WRIEE 9711 A KRS EUE BT
X1 WTKRIEHE, 2006(3): 24-27.

[3] Ueno Takeo. Numerical computation of storm surge in Tosa

Bay [J]. Journal of Ocean—ographic Society of Japan, 1981,
37(2): 61-73.

[4] Booij N, Ris R C, Holthuijsen L H. A third—generation
wave model for coastal regions 1: Model description and
validation[J]. Journal of Geophysical Research, 1999, 104(4):
7 6497 966.

[5] Ris R C, Holthuijsen L H, Booij N. A third—generation
wave model for coastal regions 2Verification [J]. Journal of

Geophysical Research, 1999, 104: 7 667-7 681.

(AXsm#t KERK)




