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BRIDGE HEALTH SECTION

View of the 3 bridges from Southwest Corner of TMCA
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The DPCS in LFC-WASHMS & TKB-WASHMS

One UNIX-Based 64-bit Alpha Server equipped with SPIDAR
(Modified), Customized MATLAB Software and MATLAB

Data Analysis Suite for overall control of SS and DAs in
LFC-WASHMS

One UNIX-Based 64-bit Alpha Server equipped with SPIDAR
(Modified), Customized MATLAB Software and MATLAB

Data Analysis Suite for overall control of Ss and DAS in
TKB-WASHMS

Two 32-bit SGI Intel-Based (Quad-CPU) Visual Workstations
equipped GPS Monitoring Software and MATLAB Data
Analysis Suite for overall control of GPS including
processing, analysis, display, archiving and storage of GPS
data and Video Signals from CCTV Cameras
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The SHES for LFC-WASHMS & TKB-WASHMS

. One 64-bit UNIX-Based (Quad-CPU) Alpha Server
equipped with MSC/NASTRAN, ANSYS/Multiphysics,
ANSYS/LS-DYNA, ANSYS/FE-SAFE, Structural
Dynamic-Tools and MSC/PATRAN

o One 64-bit UNIX-Based (Dual-CPU) Alpha Server
equipped with Customized SPIDAR and MATLAB
Data Processing Software

o One 64-bit UNIX-Based Alpha Workstation equipped
with MSC/PATRAN
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Limitations of Current WASHMS

 No Corrosion Monitoring

 Insufficient Software Facilities for Automatic
Data Processing and Analysis

e No Automatic Facilities for Correlation
between Measured Results and Performance
Criteria given in Bridge Rating System*®

 Insufficient Screens for Instant Display of
Monitoring Results

30
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# Tsing Ma Bridge - Time Series Displacement of Bridge Deck [ Historical ]
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Half-Cycles Counts

Histogram of Strain Half-Cycles
Results from: 01-Feb-2003 00:00 to 28-Feb-2003 23:00

Cycles from histogram data from SSTENOS.

Bl Strain Gauge SSTENO3

Fatigue Damage Statistics

” :
%10 Strain Gauge SSTENO3
M.W Tower T.Y Tower
H2362 H2 .
Cli23623 CH25000 ——Sensor Location
HiNin—— =TT
ol =T { Sensor Location B 7 e

Fatigue Damange

30 [ micro-damage

CH23623
[ b T oo ‘ \
S SRR | 1 I == ... | Il
T T T 1 171 1 —‘L

10

L

Est Fatigue Life 2128 | years

Mo. of Half-Cycles | 138875

Mo. of Hours 558 | hours
Upper Yalid Limit 500 | micro-strain

Lower Yalid Limit

10| micro-strain

Fatigue Class

+ ve ue Compression strain

L - Ve UE Tension-strain -« oo

Stress Range Summary

Designed stress due to Live Load at SLS

= 160 MPa

15

25

30

Stress Range (memzj Mo, of Half-Cycles
Otad 109016
Sto 10 11086
10t 15 6720
151020 7681
20to 25 2819
251030 1230
J0to 35 326
35 to 40 27

Strain Gauge SSTENO3 (N,"mmz)
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MSC. Patran 2001 13 07-Apr-03 14:53:43
Fringe: NORMAL_MODE, Mode 1:Freq.=0.38619: Eigenvectors, Translational — (NON-LAYERED) (MAG)

Deform: NORMAL_MODE, Mode 1:Freq.=0.38619: Eigenvectors, Translational

Theoretical FEM for Kap Shui Mun Bridge
(Theoretical frequency = 0.38619Hz)

defaulr_Pringe :
Blace 2.92-04 @Nd 345
M= OL@Na1
defaulr_Deformarion :
Mase 2.92- (4 GO Nd 3048




Total No. of Grids = 10,914
Total No. of CBAR/ CBEAM = 24,234
Total No. of CQUAD4 = 42,906
Total No. of RBAR = 2,854

Modulus

E = 1.95 x 101" N/m?2
E = 2.05 x 10" N/m2
E = 2.60 x 1010 N/m?2

cable
steel

concrete

Mass Density
Pcable = 8,200 kg/m3

|

Psteel = 8,800 kglm3 |
Pconcrete = 2,500 kglm3

‘!

2




MEC Paran 2001 r3 25-Feb- {3 11:22:17
Fringe: NORMAL MODE, Mode 2:Freq.=0.11741: Eigenvectors, Transladonal-{NON-LAYERED) (MAG) 1.581-04
Deform: NORMAL KODE, Mode 2:Freq.=0.11741: Eigenvectors, Translational

-209-M
default Fringe :
Ivlas 2.09-04 @ 1Nd 110
in 0.@Nd11001
default Deformation :
Ivlaz 2.09-04 @@Nd 110
Frame: 2

gL 1st Vertical Flexural Deck and 15t Vertical Cable Mode

et (Mode No. 2, Frequency = 0.11741 Hz)
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No. of nodes 2799

No. of elements 5135
Beam 3021
Quad4 2114

No. of materials 4

No. of element properties




MSC Paran 2001 3 22-Feb- 03 18:07:34 2.91—04
Fringe: Default, Mode 1:Freq.=038&61%: Eigenvectors, Transladonal - ({NON-LAYERED) (WA G) 2.52-04
Deform: Default, Mode 1:Freq.=0.2861%: Eigenvectors, Translatonal 2 13-4

default Fringe :

Ilas 2.91-04 @ MNd 304

Iiin 0. @Nd1

F A - default Deformation :
N Waz 2.91— 04 @Nd 204

+ Frame: 1

Scale=1_00+00
1st Vertical Flexural Deck

(Mode No. 1, Frequency = 0.38619 Hz)
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Tsing Ma Bridge Ch.24622

340 Tonne CLP Vehicle, 6km/hr, slow lane south side.
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