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Abstract : The suspension bridge between Myodo and Guwangyang is located in the main navigation channel to Guangyang
Harbor. So, there is need for the collision protection aguainst large vessels. In this paper, the method of risk analysis and

non-linear numerical analysis are conducted to consider the

ship collision effects. The results o risk analysis, the annual

frequency of collapse is more than the acceptable frequency 0.0001. Therefore, as a ship collision protection, island protection
with concrete block quay wall is planned. The ship collision force on the pylon is less than the lateral capacity of pylon from the

nonlinear numerical analysis.
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Fig. 1. Myodo-Gangyang suspension bridge.

Fig. 1& 4A &
AtElg YER i&i
A E5ug &
FYRE VfRAE
A | 6.}3 ol AFE FA BxF 3

A

Astel R, A,

= ehd o)l AlF
A 2,260m, FHH 15465me] e

L °r>l
o
o
oo
ot
)
i)
o
An
4

B
[T'l'
>,
a2

ok

.

rlr ot
o I

FE WAF A H4w 8L AAFoR BEdsiA 4
43+ 93 AASHTO Guide Spec(AASHTO, 1991904 74
@ Method 119} Zu] AlolB7nw AAAH = AuaE
o g FAHL VjEo OP‘%}L} EE YEE Eaie] dAds
2 AT A Ry R sl B 5‘“—4 %
Al REAGEe] Ao g Zigoluld 210000DWTSlel
A7E BE 9¥E L4 (Risk Analysis)& Eahod T?’g“@}‘ﬁ
=2

al i

—L cq

714 - A%
1 E535I8 &34
%51 APE B4 4ol AMgEE SASEEAE i
71#9 AASHTO Abgale Aurs} Aube] %EOH g Ay
2}ojt},
Ps=120- V- DWT 1
aq7|A, Py = B7F AR FA3F03 kN)
DWT = A—]tﬂ-oq 7@12}} .%Eak g.:,‘
V = AALEmyYs)
W7 ze} o] Aol & FRE U FE2 Aee A
Aog & o] AgEEg o] E HA(Rigid Wall)

o 1

o} Auke] FEo] tfg FEF 4 (Zhang et al, 20002
P

zs}

([)_[X [/ZX LZSM)O% (2)

DT = kel wlFER(EH: ton)
V = AAEE0/s)

3.2 MEIEEE OIf DYRAYC HALMIYIE
AASHTO 71%¢) 98 J8% B9 rj2dae 29
2 297 vrgsld e ddseizst &899
] 1 eizb

ANEE A Bee Bokd hude dadt A0
IR (A= OFE) A(3)3 o] Askdrt
7NN, AFruwe = TEC] 9% SuuFgstails
N = dubped FEss
PA = 2ddte] groleds
PG = &8% o|g¥ A¥to] mzoln}
i FEY Jleed 28
PG = 323 olgw Huhy} 25E 9
EENIEEEET]
AASHTO #AdE flov wggds Fasd duss
o b Bkep] sk, A@S 42 SRS Dokt

AF ollision — E(N)(PA)(PG) (4)
GA AFE olE R AHEL YEIF IR F F4A
Z)

HEE REEZ glolde 0001, FLEHY e 0.0001
oln], & u#d] ojME Fangolr] wEd 1 71FE 7l
000018 #-g8t4r)

- 128 -



ekl A E

5}y

&

=5

[
T

1

A

Eiges

AA F4

o= 7 2gl

gole
pik

g

| F8

et

1

L

3 Aba

ERCECE

oMo FE W R OT W T 4R AT W © B H Y o
! e et - o = o 50 JAn—— i
SIE) B 0y T B - A G o X ‘
RE%wxl Tebfe sl T ~ aRrzw ¥
PEREHNT s W T Ewg SRR R P )
o X7 wOT % X o o B - Wﬁ ul B o = = ] | Gl A o Ly
P N [ - 3 - b frvad s
ol i w R u g N o iy Tom ow ) >, < = < P 5 EX g
R W — s T T w oA e b= = = 3 = T
T o 7 L i o S T o = — I o S
[ oY B U < r— 0¥ R O L L Kol + ! bl > e L
o roEr o Ry = . 4= g &
— W o W o . ny [ = N o Jod?
= = %o i sy . WL = .Mﬂ, T ﬂ = 1% m = W i) wmo | e Tl
sl ! a Lol W om T " & il )
TRy & PupmRArg ¥ 81 Cwr By &
— e ; ey S o Sy e B : ) dy oy X 5 7
T X o woron W g TS g Q 9 © T E
e o~ .~ o X g W o = S - o -
. o 4, X oo o o & ol H R ) 3
T = A = o 9 9 T o MUM = Ko . = TR I )
SDWmy pmwary K og g Mo & T
T B R - Modoo ¥ g N 2 - b Rl
o o B G A - L = & PIHEN T
B e - B o B owo BT g = R R
TR o T TR R E T Ow o =~ 28| Z = W T R
i I - < o 5 I i B = & < < o N Lo e
L = B L S vy N g = v v o 55 AR
1 Ly o O W -~ R = > Hoow 7oA
= - e o ] J g I B S o M & oo R i [ B .
F ooy T OBERHT LD ST EEE & & N Wopem ™ g4
AW Loy oy R R A I 2128 asf = o T E LTSS FE
T X © o s i I M1 = o = ] = © K . < iy W7 .MW %0
" r T HgT Y Ry TaT 215y M Vi = W Lo ey
ﬂmﬁ%ﬁa}% 4.12:__4%&;“&)414#7_“.%& & MW 3 = E:?ﬁﬂlﬂowﬂa
< R g o o e EREELN i) ) ] . T o g o Mo
o & § B o og ow T 5 PR S| gy S T
—~ © oL o =y T - I el S I -y N
I a%ﬂiwwﬂ%Wﬂﬁ | 3 A
TEWwwE® rET ey . SHTx 3 g o W ogo B ) ol By
dipoem LT FWITET FTREF & w HBFEED
o o 3 = % A T ok AR 5 E T =
1 T ~ = - N o
BooMs = gar 45 2o W
o = —— ,m . T oy K 18]
5l T T 2 Mo ow ey w T E
5 ® o T oA - ¥ M o B = =
< v —t - s ]
oW BT < TR ° oS 4
= : 3 = == 7 e "
- o Y T oo T T I B
o <A o o W T e we
EX do jas B8O B OB ,1m ° S o
o ) 5o Moo B B BN
. () s
o = o R Fop M N nm i
o i &= A N 2 T N it iny =
A & g < = MoEr LT3 - S
R = x rom = ool B X —
- Mo & s % % e GE o o & o
5 o =) w Bl b e = - <r R S
& B g g 3 2 o o ¥ = R
o W o % ol 8 IS 3 - Moo AT — o Ko T o
(SRR Iy m O ~ ¢ rnm s 1 1 e e " .Wo Z N - ;
N S & e T ts) 8 o o mo B @ < g A LS
9 2 m 5] -5 I8 2 = N ST ook W0 I 9
O 4+ R opf x o o & = ERCI ) - ~ NooF % o
O R oMoy R e g | < — Y B oy R A 7
T Zomw & 09X : T Lo kS + N
Lok 2w ¥ow 2 2 K g B 7 = TR =
ol ] x B oo B & * o - o g = o Y
w i o %o m [ o X AT > O i
oo & o o W ° - LN do i L= 2 "
,m,ﬂy P TRAN x - do = e N OID g ¥ 0 o ol M mmo 34 &
RV I £ a g o B A = e =
dw s & T - 2 Hoar o H oo o ooy
R Ao do = = #owﬁ, i 7 & pE YR Q BN g
LT w2 l o op © h o o B BT N o5
oo © < T = nmqum < #H "o T
o G- o = Salion o < R T T M T oW O

= Zeko] 151x107° 0.2 AASHTO

| AnERy £ :
&= PY1Y 4% 12361, PY2

o 7% 12268 $AEAD.

e
7k

o)
a

2

£

AoZ vehgt},

9

91

L
i

AASHTO

i

(Rpy=

N
T

BAA

i

G
i

=

of &

l

A
!

.1

162 B BAA

<=
)

)\}7

i

1% (Rp

A

=

o Bt 7bs
5}

3k

"o

TAAY Wito @3 RAAST Roe 2ol 4]y
iz

SEE



0 -

Bridge Pier

Vessel ARer Collision

Proteetive Istand

W« Ship's displacoment
B = Ship's buoyancy

R = W-B = reaction ot bow

F = Friction force feom bow sliding on istand
= Horizontal impact fosce distribution

H

L = Intrusion distance into islknd

Fig. 3. Mechanism of island protection.
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o Maximum collision lead : 38.84MN
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Fig. 10. Ship collision.
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Fig. 8. Collision modelling. Time(sec)

Fig. 12. Foundation.

Fig. 9. Deformed shape of ship collision protection. Fig. 13. Punching depth of fore perpendicular.
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Table 6. Analysis condition
numerical analysis

and result of non-linear

Collision vessel 210,000 DWT
Colision velosity 3.5 m/sec
Colision load 3884 MN
Transmission load 19.80 MN
Stress 1.64 MPa
Punching depth 141 m
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