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Cables : C1-C7 C8-Cl14 C15-C21 C22-C28
Side span : Main span : ‘
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46
80m
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Eys Strain Eps
(a) Steel plate
<2 SR 2 =S Cable Prestress (Pr)

VVVVVVVVVVVVVVVVVYVYVVY Dead load (D)

VVVVV VY VYVV ]| Counter weight (CW)

WWWWWWWWWWWTWW¢TT Live load (L)
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Analysis time

Deformation diagram

(Event)

Os
(Before break)

250.00s
(C1 eliminated)

251.05s
(C2,C3 reached to
the yield stress)
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Upper edge

Near neutral axis

Lower edge

255.34s
(Collapse of the
entire bridge)

c10
C11

C12

254.4 254.6 254.8 255
Time (s)
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g#?lﬁ*%%ﬁglu O- Nedestriah | vetice | 1'1\ cable ‘ ickness
— :’_Q :uuuuuuu: :uuuuuuulog (;F:)g }2
el A - . i o
E<1§jr"&)® N I SN I N ny’)j o g | 20
‘tﬁéll‘i - , | | 10,000 |
*% E§ l‘— Fﬁ ? % J \\Cmss beam \ Girder Hanger rope |‘{ Glrder
oo
ﬁﬂ: a o 2,000
16,000 12@9,000 16,000 T T T T 1] thickness
140,000 | . Archrib 18
= -8 Branched rib 26
(o]
N/ Branched rib Arch rib ; B 7 Cross beam 22
> J < g, g ] % tI [ !
G, @ Arch rib PWS
7 24000
24,000 A 4, .
92,000 Design load:

Dead load (D) + Live loads (L) + Cable pre-stress (Pr)

Elastic plastic non-linear analysis (Marc Mentat 2021)
Steel plates: Bi-linear stress-strain relation
Cables: Tri-linear stress-strain relation

Dynamic analysis:
Newmark f method, =0.25,v=0.5,
MIDAS x Aoki FEM model time interval 0.01s
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Stable stage: before cable breaks At the C7 breaks, and C6 & V8 reach to the ultimate strain
C5 & C9 reach to the ultimate strain C4 & C10 reach to the ultimate strain

Chain reaction failure occurs!
T

Plastic hinge forms at the center of the main girder
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Dead Load

Load factor
1 — R —

t t2
Anab/sis time [s]
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-

t1  t2

Analysis time[s]
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t2+At
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BENTET L

80mm

Cable
cross-section

500mm 7 22mm

Material Density Yang’s
properties Mass(kg) (ton/m3) [module(MPa)
steel 7.3 9.48 205 x 103
cable(spring)| 3.26 x 1073 3.5 5.12

FEM Analysis Tool : Salome-Meca

s

Maximum
displacement

EER 68mm
MIDAS x Aoki @ R 65mm

Relative error

4.4%
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Cable cross-section

24

100m$1 @ m . . . Yang's
' Material properties Mass(kg) Density(ton/m3) module(MPa)
900mm i
cl cl c2 Main towe_r Main tower 0.3834 7.668 200 x 103
cross-section
10mm ;
+—> Cable(spring and _
7777 7777 ISmm aramid fiber yam 3.26x 1073 3.37 40.04
400mm
:I: o .
FEERDLLE SAREFIL
—_ 7T
1KEFIL
4 - / . .
w : _ 7 Experiment analysis
S Experiment  Apalysis . \
E k. E 30
E E o
= =
o O 20
£ >
O O
O a0l Ot
[aR (e}
RO RETS RO
a— o
-30F 0
40 1 L 1 L 1 L 1 L L 1 -5 : L . . . . . . !
LU 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0 0.1 0.2 0.4 0.5 0.6 a7 0.8 0.9 1

time[s]

time[s]
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C C T&EfE

AR IRRRIZ DIREY

Four-cable linear[N] Relative Nonlinear Relative
cable2 model error [N] error
=2 WDIREBRNZE RS cable2 38.4 23.0
) . cable ca
™ linear nonlinear cable3 35.0 27.2
— 0.0% 23.5%
Z . cable4 35.0 20.8
C =
9O =«
n
c Eight-cable . Relative Nonlinear Relative
AL model Liner[N] error [N] error
” 2 22 cable2 28.5 16.8
cable3 24.9 17.5
0.0% 16.6%
cable4 24.9 14.6
cable5 20.9 15.1
0.0% 13.9%
= I cable6 20.9 13.0
Six-cable . . Nonlinear .
model Linear[N] [Relative erron IN] Relative error cable7 17.1 12.7
0.0% 11.0%
cable2 31.2 18.3 cable8 17.1 11.3
cable3 27.7 19.7
e ST 0.0% T 18.3%
cable . . Vs > — -
e = AP E BT BT LT,
: 0.0% ' 16.3% BT BIRTE TS
cable6 24.2 14.9
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Partial corrosion (O

—>

S =ty —_ 1S
*%Egéll‘il‘— Fﬁ?% C:OE> C1 Total corrosion
'O = £
ﬁﬁn € artial corrosion 2
C2 § Partial @
¢A Partial corrosion 3
T150mm ¢ é
A Beam 2 Beam ~somm] % beam
e 1000mm _} I 1000mm >
total corrosion partial corrosion
model model
l m Material property
10mm . mm beam:200GPa
U cable:195GPa
| i prestress(C1:-100°C,C2:-90°C)
Beam section Cable section Cable: considering geometric nonlinear
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1600

\ 1200

= :prestress

——corrosion0

——corrosion25

Stress(MPa)
g
(=]

corrosion50

——corrosion75

C1 400 ) .
s ‘ Apply to give
ﬁﬂ:jm . corrosion:75%
D d L d c2 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
€a Oa strain
0.017248N/mm
- X ’ =7 hEIN B &S ICHKRE
Beam % Beam "

Concentrate 350
Load:15000N

Loading condition
+ 0~100s : loading prestress and Dead load
(load a long time to protect model vibration)

stress(MPa)
= [ [
g 8 B

g

+ 100s~110s : stable model

v
[=]

=]

(=]

0.002 0.004 0.006 0.008 0.01

* 110s~130s : loading concentrate load at beam tip strain
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displacement at beam tip

C1 the total
corrosion model

Zir:-141.8mm

C1 partial
corrosion model D

Z537:-143.4mm

Final behavior models

C1 partial
corrosion model @

Z7:-105.3mm

C1 partial
corrosion model @

Z7:-160.2mm
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Partial corrosion 2

Partial corrosion @

BN\

beam
18000
60000
16000
50000
14000
- 12000 ——total corrosion = 40000 =——total corrosion
T =
= 10000 —partial corrosion@| |2 partial corrosion(Z|
g @ 30000
" o000 partial corrosionZ} s artial corrosionZ)
6000 partial corrosionG) 20000 partial corrosion@]|
4000
10000
2000
o
o 1285 1287 1289 1281 1293 1285 129.7 1259
1285 1287 1289 1291 1293 1295 1297 1299 )
Times(s) Times(s)
C1 corrosion tension C2 tension
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o — 09 HBE%

stress(MPa)

0.045 0.095 0.145
strain

0.155

——+total corrosion

—partial corrosion(1)
— partial corrosion(2)

partial corrosion(3)

C1 corrosion stress-strain

Partial corrosion (1)

Partial corrosion 2

Partial corrosion 3

ANN\N

beam
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