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Assessment on Infrastructure
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Report of Japan Ministry of Land, Transportation in 2006
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Deteriorated Infrastructure in US

Collapse of Mianus bridge
(1983) “Devastated America” in 1980s

Lack of maintenance resulted in severe
deterioration of infrastructures.

It was called “Devastated America” for this
situation in 1980s.

Report of Japan Ministry of Land, Transportation in 2006
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Purpose of Health Monitoring

Small repairs by\ﬂ/ww—“\

Health Monitoring

decrease

AL Life Cycle Cost
AA AW
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Repair =
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Small repairs by Health Monitoring decrease Life Cycle Cost




Infrastructure Infrastructure
Construction Phase Repairing Phase

Technology transfer on
Design and Construction

Similar Geography

Cooperative Validation

Total Area n Health Momtormg

329 Mm?

Total Area
378 Mm?

e 4 Slide15

Corrosion Atmosphere
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Deterioration of Infrastructure

Heavy Traffic
rrosive Atmosphere

Life of infrastructure (~ 50years) will become shorter
without appropriate maintenance Slide17

Main Infrastructures in Vietnam

*Vietnam is constructing infrastructure

North-South Cross Road mainly in Hanoi and Ho Chin Minh area.
(1,811km) Hanoi : Other main infrastructures are shown here.

East-West Corridor Hai Phong

Nghi Son

Thuan Phuoc bridge

Hai Van Tunnel Length 1850m, Span 405m

Length 6.3km

*longest suspension

-Longest tunnel in South East Asia bridge in Vietnam

*Pass over time was reduced from
1lhour to 10 minutes

Dung Quat

Quy Nhon

Phu My bridge
Length 2100m, Span 380m
Can Tho bridge
Length 2750m, Span 550m
¥,
*longest cable-stayed bridge CanT
in Vietnam
*free from waiting time of
ferry for a couple of hours Slide18

My Thuan bridge
Length 1535m, Span350m




Measurement of Thuan Phuoc bridge

collaboration between Univ. of Danag and Yokohama National
Univ.

e Thuan Phuc bridge was designed and
constructed by Chinese company.

e Longest suspension bridge in Vietham
located river mouth of Hang in Danang

e |t was completed in 2009 but since
2011 was closed for heavy truck.

e Severely damaged asphalt
pavement

Photo in 2012 February
Slide 19

e ThuanPhuoc Bridge

405m

Position of accelerometer
WiFi #4 _ $0.5m -WiFi #2

&5 & Side Walk | 2m
I ]
Hf"i C.hau I Tien Sa
District 18m | 14m Port
m . _2Axis '3 Axis
ESl Of Side Walk | 2m

® e
WIFI#3  WiFi #1
— L/4 _J - Land Side

L/2 >




Install equipments

3 axis
ACC sensor

ACC sensor

Adhesion

Testing
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Comparison of Eigen Frequency and Mode

Eigen Frequency (Hz)

ERA | FFT |posifints

1st Sym.

028 | 0.28| 0.25

(Swing) 0.37

2nd Sym,

043 | 043| 043

0.59

3rd Asym.

0.63 0.61

3rd Sym.

082 | 0.83| 0.81

4th Asym.

0.98 1.02

FFT, ERA and FEA (in design doc.)

[0.28Hz Y Sy ST \

Rl

o
S

|

1st Symmetric mode
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Comparison of Mode Shapes
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Check Box Girder from inside

Cross section of Steel Box Girder )

/’
18m

—2m 14m

2m
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Structure and Welding are not bad

Comparison between 2012.7 and 2013.1
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Some change was found out in 2.2 — 2.5 Hz frequency band




From Results of Vibration Measurement

Typical long span suspension bridge has
dominant eigen frequency around 0.1 -0.2 Hz Other major modes are < 1 Hz

350 T T T T T T T T T 1400

i Ambient Vibration & Moving load

950 - ﬁﬂ%w#ﬁ@] - 1000 | 10t0n Fa\ya
200 - < jﬂ r
- 150 - R 600

100 - H 400 |

Dominant peaks
at 2.5~3.0Hz

50 - 200 -

0

0 1 2 3 4 5 6 7 8 9 10 0
Hz Hz

Dominant peaks appear in Moving Load (Vehicle Excitation) condition.
These peaks are not observed in Ambient Vibration.

Assessment and Proposal

2000 T

Vehicle Excitation by Dominant peaks ||

2600 -

Rough Road Surface at 2.5~3.0Hz

!'m! ! Typical dominant
s N - ./frequency band for
wﬁf_ “ |long span

v i suspension bridge

N —
SDDWWWM
‘ D 1 1 1 1 1 1
0 05 10 15 2.0 25 3.0 35 40 45 5.0
Frequency (Hz)

Before repair of pavement

Check difference by
Vibration Measurement

After repair of pavement




Pavement Repair and Measurements
uly || At ||
14 21 28 4 11 18

2013 July 16t Pavement Repair 2013 August 14t
3rd Measurement Beginning of August 4th Measurement

Same measurement
condition

‘ s PC
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Land Side iE A3 WiFiLﬂ _WiFi #2
- -~

Acceleration [gal]

Acceleration at Center of the Bridge
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FFT results at Center of the Bridge

Before (2013 July) After (2013 August)

3000

Moving
load

Moving
load

=]
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f=]
=1

1500 -

Fourier Spectrum|gal#s]
=
g

Fourier Spectrumlgal#s]

1000 -

012345678910 012345678910
Frequency [Hz] Frequency [Hz]

o
=]
C>

Before repair there are many dominant peaks.
After repair only one peak is dominant.

Prognostic Health Monitoring

Corrosion Atmosphere Fatigue Load
Electro chemical, Physical Weigh in Motion
input input
response
(Vibration) (Finite Element)
Measurement Model

Data Assimilation
Deterioration Assessment
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