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Preventing bridge-collapse disaster by
real-time scour observation and reducing
urbanization by LID
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The truth that we must face

Climate change

Anomaly (C)

.2 The temperature increased 1.3°C

Taiwan Average Temperature Anomaly
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|:|Annual average ahove clm mean
151 CJAnnual average below clm mean
Five-year running rmean

Trend* 0.13C/decade
Taipei* 0.16C/ decade |
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within this century
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Average Number of Typhoon Strikes Taiwan
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Number of Year

The number of Typhoon that
strikes Taiwan increased
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The truth that we must face
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mm iRainfall intensity tend
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The truth that we must face
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The truth that we must face

high gradient slope and large flow velocity
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Island length : ~ 400 km
Island width : < 150 km
Highest mountain : 3950 m
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Damages of the Typhoon event
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Damages of the Typhoon event

tang— Feng-gang bridge

Typhoon Ha




Damages of the Typhoon event

Typhoon Sinlaku- Ho-Fong bridge




Damages of the Typhoon event

Typhoon Morakot- Shuan-gyuan Bridge
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Causes of bridge damage

| Reasons:

| Impact of rock or driftwood

Overtopping

Bridge pier exposed

Local scour




Local scour observation during typhoon perio

Observation site AT EEPIEE G
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Local scour observation during typhoon period




Local scour observation during typhoon period
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Local scour observation during typhoon period
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Local scour observation during typhoon period

. 2:30 2015/09/28 typhoon Dujuan
-~ — .« Thiseventstart at 2:30, flow

S .. velocity exceed the initial velocity

o and the downstream of GCS

,gw i begin to scour.

Scour
process




Local scour observation during typhoon period

9/29

00:00:00

2:30 7:00

P3:00:00

06:00:00

w5
09:00:00

12:00:00

15:00:00

2000

Scour
process

2015/09/28 typhoon Dujuan

This event start at 2:30, flow
velocity exceed the initial velocity
and the downstream of GCS
begin to scour.

After 7:00 » the discharge
decrease » but the water level ,
depth at P2 and the scour depth
still increasing.



Local scour observation during typhoon period

9/29

2:30 7:00 7:50 2015/09/28 typhoon Dujuan

» This event start at 2:30, flow
velocity exceed the initial velocity
and the downstream of GCS
begin to scour.

00:00:00 P3:00:00 06:00:00 09:00:00 12:00:00 15:00:00

2000

» After 7:00,the discharge decrease °

T I but the water level , depth at P2
RS and the scour depth still
=2

Increasing.

« After 7:50 ,the discharge and the
water level decrease gradually,
but the depth at P2 and the scour
depth still increasing.

Scour
process




Local scour observation during typhoon period

9/29

2:30 7:00 7:50 11:41 2015/09/28 typhoon Dujuan

00:00:00 P3:00:00 06:00:00 09:00:00 1290:00 15:00:00

"« This event start at 2:30, flow

S .. velocity exceed the initial velocity

o and the downstream of GCS

,g i begin to scour.

_ « After 7:00 » the discharge
5 = decrease » but the water level ,
T 2 depth at P2 and the scour depth
== still increasing.
2  After 7:50 ,the discharge and the
e=N l water level decrease gradually,
& but the depth at P2 and the scour
= o8 depth still increasing.

o After 11:41, downstream of the
GCS start to siltation.

Scour
process
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Challenge of Hydrolog

Development of new urban area
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Limitation of the drainage capacity
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Reflection of flooding disaster
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the potential of rainfall management
- reduce disasters

Storm water management in urban area
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The purpose of infiltration enhancing

Applying concept of LID into detention

nhance Inflltratlon Capacity

Peak Shaving with Detention

Developed

Developed condition

Additional runo
volume

th detent tro
Q / Pre-development
. } = ; L/~ — | peak runoff rate

—End of Plpe

S~

|ocreate nfiltration enwronment and restore the orlglnal|
hydrological state

40% eovapotranspiration 30% evapotranspiration

25% shallow
25% deep
Infiitration
Natural Ground Cover

(a) pre-development (b) post-development



Aimof L1
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large A River stream(100)

@

© Farmland drainage

< (10)

0 Regional Drainage System

= (10)

A rain water sewer system

. (2~5)
Aim of LID system
small
1 10 100

(year)



Background of study location
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Geological condition R

€ Thick gravel layer - High
conductivity

€ Low water table

Suitable for

ow Impact Development §




Urban area
- Bio-retention pond(gravel pile )

Concept and Approach ‘ m Utilize high conductivity of

gravel pile, by penetrated

Surface runoff

WEER . —~ - low conductivity layer, to
w T ALl uuu' l 1 7 . enhance flow in the vertical
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Bio-retention pond with gravel pile

w/ gravel pile traditional
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Bio-retention pond with gravel pile

results
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Bio-retention pond with gravel pile

Landscaping




SWMM model evaluation

Before development
After development

After development W/
detention pond

After development W/
Bio-retention pond

Conceptual model of the watershed



SWMM model evaluation

Evaluation of the flood reduction of watershed
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Results of SWMM modeling



Change of Concepts on flood prevention

BEFORE
 No flooding

..'- (Spongy City)

g

- Tolerate flooding
« Coexist with flooding







