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Design innovation of marine structure of ATI Barge Terminal in Philippines
LIN Yue', ZHANG Hairong', LIU Gongxin®, WU Kairui’
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Abstract: Taking the ATI Barge Terminal project in Philippines with pile supported structure in strong
seismic area as an example, this paper introduces the design innovations of marine structures such as the
prefabricated U-type concrete channel structure, close-piled type wave wall, and triangle brace type single pile steel
mooring dolphin, which solve the conflict problem of reinforcing bar at the cast-in-place joints of prefabricated
structures. A special wave retaining structure adapted to strong earthquake area and a new steel structure wharf
expansion scheme are proposed, which can provide reference for similar engineering design.

Keywords: pile supported structure in strong seismic area; precast concrete U-type channel structure; close-

piled type wave wall; triangle brace type mooring dolphin

1 TiE#R

JEAE ATL B 5 Sk 350 B A7 T JE A 22 Ok
5 JE P TS B Tanza X, @G N ATI &
JE AL T T R Y OK Ml 28 I B2 ik B 2 A b B I
%o WHKIER K 140 m, 58 33 m 1Y%
KB, 400 m KEPYGIHF, BRE-3.9 m BT
RIS A A . LR Sk R A AR 2 A
BEPEEAE 1 m, HEZRIEHE 6. 6 m, HLTIZ5 4
T UL 1

T H AL F Ak = R R 2 — 1 K

Wi HE: 2022-12-23

B b, Ry SR SR RN & X, AR 4 E
#H # Y& NSCP ( National Structural Code of the
Philippines 2015) "' 350 H {i F i 58 ZONE 4 X},
KT Z5F 75 a 1 475 a 5 BLIIX 7 0 b 72 3 5 1
EINE B 254 0. 24¢ F10. 40g, Uikt BEoREL
B, WHAE S W] T — R, H
[*) 3 o XoF 7 T 5 4 8 TR T A i — i R, AR S
BESE 3 AT A AT R, A e e =X T TR
1 U JEAE S | B HEAE R TR S A5 4 = A 4 2K
LB e

EEE N HE (1986—), B, Mt, HHIAEIF, KFKI LMK,



%94 &,

% JEAEE ATI BRAS AL kK T 45 # 3% it 1] 3t

©57 .

23000 | kR
2400, 7 600 , 7 600 | 7 600 | 1 700
1 1 !
1 1
| HBEIAIZ)E150 50 tZ AR
i T 250 o
l R U 1) B
A LO05% 582 0% 550
P i i i
i& T ]‘rr’ RN
" g Sy ot {: 11 J,. J’ N BRSO < 141
AR LR H e | ! : e 1 00 AT oL
PHCHAE S~ g SR i ) [l FEGF 5049
b o 1 ¥ i SRR < 0.00 H—
T - B = B :'f’ — Y ¢=240
I ; TR IR i ; I =
i i i =3
m i i i \’?”\\} SRR T .
- [ [ [ i
WEH ! i i i i
4 ! | ! ! i
! i I i i
::’:: ::,:: ::F: ::’:: ::F:
! ] I I i
! | i |
! | ! !
4 + + +
I

@

©;

1

2 KRIEEMEITEIFE
2.1 R THIRSE - U RS

FETH S B e, R D 58 0 IR R B A A
AT R T AR, R R it AR v TR BT
AL 2R E P45 4 BT — MR B 8 5 T A RN
Tl ELE AL, U AR T B — K
HMIGE SRR, 5 BOTE B AR A5 A T R A A
A TEAR A . AN TR 0 AN A TE 3 A

|
| |- |

a) A
2

i, kR AR HURR BE £ U R4S
VRGN BORE AR T T & (B 3.4), A

) b 5y 7 e oS, R DX AT 45 R 7l A 5 A
REBCIT T LA 52 64 B 7 A 7 DX B AR
SO, B 2, HOBES R SE 9 A 1 R
EHEARASR B BE R, Y AR PR R AR BE
PR EAR A, AT e 2 B TR RS, R
P ST R PR TR R854, K S BT s AR X
PEAT R 357 57 L ] R R 19 22Tk, BRIt T4

@__+._._._._

ML BBEE (R mm; 5#: m)

FEARAREAR, WO T TR (18] 2) .

E

JLL LTI
|

N

T WA

AUUTHER: 1) U IBHEA S 8 A9 T 25 5t
&, OB O AT AMER [, X BRTE T AU

b) IEAL




.58 - K iz L A2

2023 %

Jit TSEMs L 2) U TEAE N AR R e, A
FCIN T B35t T A BT A B 5 A R
3) FET A A 1A A TR FH A S P Oy A
B UJEHE; 4) AR T, T FH
U TEAEHE F O AR I B8 45 5) AP BLbE 4
SERL AR AR B 2R B T IE SRR AIG; 6) U TEAESS
A A 14 0 A RO B A7, B R A A I R AR

1350

L |
M50, 1050 150!
ol |
65, 85 1050 85 65
(A 17T
4 _
& I n
. {| - g
/_‘(E':?%f [l
@16@150@
= I
D I L
el T~
oY <4
3 Y 3
atey AN N4
S
511216@150@ 511216@150®

B3 UMEEHRS (24: mm)

B4 URERGLRE

2.2 EHIEARIRES S5

R R TR S 9 N e RS R AL S S B [
PROR FEEZ BRI, 5 83 > M AN S 8
1o, T EAS ) D) A7 75 T 7K T Tl e P T A, R ke
B TR G 3 A SR BN A () BEPHIR 51, R
FHE 3k ARG MM 2S5 19 % HE PHC AEVE AR5
BB AT A, T RBER 1L.O0m 1
PHC HERL AU EIRE 1.1 m (a0, 1 m) ¥ 5) M6 &
e LS5 M 5 m — HER I BE R R 22 18], ol i o
HEBESS ) HEAT IR AR (18 5) o 25 HERESS A8 1Y i
TR RO ROR 27 SR [4-5 ] P BERAIE

B5 wBkEMERER R

AT = 2 R A R T Hh R O 4 AT kB
UEEHINE S b AR 2R P AL Gt WP % e b 5 3
7 A5 Ak MR N Y A R, AR T A B RE
3% ASCE/COPRI 61-14 Hi#ik 5 b #F45#) Rk iE H208
KB & (E 6), @i AE PHC BE TR AL 58 44 i 58
SO AE S E A 1 28, PHC AR5 1 #R4%
P LR AL B ) 3 4 U =X, AR A ) b 52
M 1o 25 R (11 7)), O T35 AR 4 P B 1k 45
P S8 B 2

| et B Rz |

FHXRIR S

B b Aty
PRALT |~ \\1 /_%%%R%

Y I
O N

Eo6 M5 &M kRER

—Vh
EEEa T

IS vt

///<i¥ b
G

N

MR EE A ®
A BETREE

PESIEEE+ 1A D
e 1.0 m PHCHE

<_/<£
B 7 PHC #FLAbIE



5 9 i o, . JEAEER ATI BAS AL kK T 25 H kit ) +59 -

WP R I S B R LS 1) iR
F#HE PHC BEVE N PIRESA AT HOR IS, 7T A
R TR 24 3 Ay A S 2 ey L T 7K T e i A A2 19
A, 2) PHC $HIRESHY S 5k BGRB8
AL, Bw] A RS Sk 32 1A 295 R 1R AR A1 350 o 28K,
SCATAT SRR A Al rh SR SR Y RE LA T A5 PLRR
2.3 =PRI AT R B

T H SE R, SO R A AR AR T AR
KPEUSRS AN R BEA L, il o 7E BUA 5k 45
PR LRSI — A R AT, BRI AR/ AR
Wil e RIATRK . HE— A E N, RIER=
FaE R AR 254 RO 5, A LA 8,
T FR 3053 A I Sk R 45 0 3 1] K 32 A1 i 2,
ARCTAE T LREREN,

50 tRARHE

AN T N
S R G141 PR
UK T Fiz ., 1.00
11 P 049 PyME
B & -0.00
kﬁtiﬂv—o.étoq—

S e £ 5

b) WTIE
B8 =fmEXABENEHMRESS (RS nm; 518 m)

3 4iE

1) S5650H RSB K T a5 a0 ol A 2%
P TR, 1748 TR 204,

2) ARHEEEE ATI RSk K T a5 i 0l A
R TR T 5 R DX 2R I 3 e B SR AR 4G R T S B
GEV BN P | ol DX HE A SR TR AR A0 4
MR, Bk A BT B AR N AR 42k
BRI UE R A M Tl A7k, XM TR R —E W
ZH5M A,

3) PURREEL U SRS nT e SR E
02 2% 1 T 2 o A S A ) Sk 235 ) v R A7 17 R R 4
J7s A P TR i 5 A S AR Sk Ak B AT R T
SRER DRSS RIZE G s =M U A A R BB
LR T ST N HAERS SR R i

S

[1] NSCP. National Structural Code of The Philippines 2015[S].
Manila: Association of Structural Engineers of the
Philippines, Inc., 2016.

[2] PIANC. Seismic Design Guidelines for Port Structures [S].
Brussels: PIANC, 2001.

[3] American Society of Civil Engineers. Seismic Design of
Piers and Wharves: ASCE/COPRI 61-14 [S]. Reston:
American society of civil engineers, 2014,

[4] JAIBIZE, skoEi. HEpE= B bR B TR AR B 5T [ 1],
o [E e VS R, 2018, 38 (10): 45-47.

[5] PRI, FI2, R0 MG . AIG 37 s SRk ik B i 3 T TR AR
WFFE[1]. K2 TFE, 2022 (5): 14-20.

[6] kIS, BEACHE, Ao, 5. —Fh Q3T 14 5D 3k 45 1) 37 4
o BRI = A Sk S5 F BT S5 TH AR [T]. K
KB TFE2EHR, 2009 (4): 143-150.

[7] HEPRZE. AR RI R Sk TR AR ]
7Kz THE, 2011 (10): 58-62

[8] AvakAe. Tk KK A7 25 1 7 U B A A Sk 1 301 B
A[J]. /Kiz T, 2011 (11):71-77.

[9] “R=:T7, TAf, FKE. N s R V0 s O & Kol S
LEEAHTIRETT[T]. /KiE T2, 2011(11): 94-99.

(A% A4F)



