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Review and M editation on Morakot Typhone

Y ung-Fang Chiu*, Chin-Kuo Huang?, YaWen Lin®, Jia-Long Chen®
ABSTRACT

Although Morakot typhone is moderate typhone. But the rainfall and flood
coused by Morakot typhone is the maximum which over the rainfall of 200 years
and frequencies of flood. It makes alot of landdlides, mudflows, floods, bridges
and roads broken in south area. In this paper, it discusses the relation between
elvation and disaster reasons like rainfall, quake lake, avalanche place, mudflows,
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the river winds the nature. From the analysis, it obtains elvation at 300 m and
150 m are threshold point of disasters. The bridge broken by high combined
elements at the elvation over than 300 m. The bridges broken by mudflows
between elvation 150 m and 300 m. Thebridges broken by flood at the elvation
under 150 m.
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Architecture Description of Diagnosis System for
Hazard Prevention of River-Crossing Bridges

Y ung-Fang Chiu', Chin-Kuo Huang?, YaWen Lin®, Min-Yuan Cheng’

ABSTRACT

Bridges are important traffic engineering facilities used to cross the rivers.
The bridges destoried by overflows coused by annual typhoon. Therefor,
studying and training professional and technical personnel for improve bridge
safety is important. To reduce the disater by scouring at foundation of bridge.
To strengthen the safety for road users. The Computer-Aided Safety Diagnosis
System for Hazard Prevention of River-Crossing Bridges is a security alerts
system for Tachiariver. First, it takes rainfall datas by radar from QEPSUMS
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of Centera Weather Bureau. Second, to analyze one-dimensional and two-
dimensional hydraulic analysis by Grid-Based Distributed rainfall-runoff
Model(GBDM) and real-time datas of reserveior and dam. Third, to predict
water level, velocity and scourring depth of ream-time, the next houe, the next
two hours and the next three hours. Finally, to analyze safety of piers. The
Computer-Aided Safety Diagnosis System for Hazard Prevention of River-
Crossing Bridges was created for bridge manager to make decisions and
applications.
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Fundamental Data Survey of River and Bridges Co-management
Liang-Hwe Lee'  Shian-Wen Shyue”  Tin-Lung Chang®
ABSTRACT

This project aims at the fundamental data acquisition of watershed in Ta-Chia
River. The work items include the elevation data of the river bed, ortho-image, bridge
deformation surveying and 3D modeling etc. In river bed area, we use photogrammetry
and airborne LIDAR techniques to generate DEM data, ortho-image and interpolated
cross section data of river. Bridge deformation surveying is based on traditiona
surveying instrument, we introduced close range photogrammetry and the terrestria
laser scanner technique into the near view in the meantime, carry on the feasibility study
of these new techniques, application and data accuracy analysis. Using the established
database of the area in bridge and river collaboratively, it can provide the bridge related
disaster prevention and application study.

Keywords : Photogrammetry, DEM, Ortho-image, Airborne LiDAR, Bridge Monitoring
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Prediction of Flood Sage and Scour Depth around Bridge Piers

Pao-Shan Yu, Jan-Mou Leu, Tao-Chang Yang, Chen-Min Kuo, Hsun-Chuan Chan,
Jung-Chen Chou, Chieh Chen, Chih-Wei Chang

ABSTRACT

This project aims to establish a model to predict the flood stage and scour depth
around the bridge piers of National Freeway No. 1 and No. 3 across the Dgjia River.
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The Shih-Kang Dam of the Dagjia River controls the available water for the downstream.
The outflows of the Shih-Kang Dam were calculated by using the grid-based distributed
rainfall-runoff model (GDRRM) and the radar rainfall from QPESUMS. Then, the flood
stage and scour depth were cal culated through the river hydraulic routing.

The real-time and forecasted QPESUMS radar rainfall data were modified by the
support vector vachine regression method to reduce the error from the radar data. The
rainfall data were input to the GDRRM to estimate the inflow and putflow of the
Shih-Kang Dam. Then, the river hydraulic routing for the downstream of the Shih-Kang
Dam was carried out to predict the flood stages and flow rate of the downstream bridges.
With the analysis of the general scour, the possible scour depth was predicted during
floods. The aforementioned information can be provided to the bridge administrative
department for the early warning of bridge damage.

Keywords: QPESUMS radar rainfall, grid-based distributed rainfall-runoff model, river
hydraulic routing, scour depth around bridge piers
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ABSTRACT

The bridge broken event continues to occur threaten life and property of
society. It is necessary to understand the mechanism of pier scouring to
propose the effective countermeasures.
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The purpose of the project is to clarify the hydraulic and mobile bed
problems by the theory research analysis, numerical analysis model of the
development, on-site review of case simulations. It is expected to provide
reference for bridge maintenance and management.

The implementation of this project is completed within 2 years (currently the
program is ongoing), the program can analyze River Water Management District,
governance, the interaction between moving bed and flow, to provide
mai ntenance and management of reference. The project also completed a scour
depth estimation model to provide early disaster warning for cross-river bridge.

Keywords: Numerical simulation, bridge scouring, bridge-river co-governance.

1133 % #

i - Aﬁxnm%ﬁ%“é@ﬁ% CFRG TR A ARB0 ET Y
FRB AL I S D R B SRR T LT Bldhe b L TF R R RF
&ﬁ%82zﬁ%$£&¢@¢1’%ﬁ8”2ﬂﬂ??%%ﬁmé*il
ﬁ%&'*i}%mziﬁ% »gﬂg,;a&;}% 97 # 97" 14 p 3 B Wk 3

o 2L ﬁ% i18ﬁl»?%5§20ﬁ“”‘
CARF M 08 E 8 B REE LS Eg 17 REH
| %J;ﬁﬂg%ﬂ FOCBIE 3 58 ks 2 B 4 5L
W EAR) B E K EE R RGBS R BRER P A2

RPN ERE G TR S P REA LRI A RANT]S DRET B
g 2 M L LE PR G BB R AR A G A Ak F e
wif’%m%%gﬁﬁéﬁlﬂ’iﬁﬁ@ﬁ?mﬁﬂ*%%m@ # i
PRFE AR FRET L PARTER O R

1.2 73 #

PR E R G e R d B R Goe0iT G LG R 0 @ R DI TR
BTk B ST A AP R DI R AL S R I R o NI el R 4
Rim AL FERS T EF LRIV RGP R G AR AL R REHIHR
BRI RGBT ERE SN PPE R KR N AR AR S



TR 2 E L ATRR A RERE P36 AR 100# 30
+ %

PR RO DR L AR @ PRV AR
»W AEEL R R i%m%w ’a‘ﬁ%ﬂ Mk a g e Pk TR E o e
ORI RS R EART LR CARFI BRI Fl F 2
i N A S e ‘B‘-st—i“?/ﬂﬁﬁiffﬁ?é#ﬂé €30 W2 il e E R i i
B R E P B F 307 52 MEN A FI o A RARFRE
BN B - s Ao

SRS e SHBHE P IE R Aol f P 308 R B i AT g s
o HEF AR PhF Y L LAV IS FENER2 - o

BbRMER A R BoKIEE € G oK G AT (W Ak R A ROk ) IR
Feo BRI EF R INEA(D EF R Y AR) IR R B A > F AR T
¥aoklfpd gt ghin g o WL“ s e fe #4435 - =t Jx (secondary flow)
PR PR LR FRESY - BER

Vb LB fRTIRSR SRR R AL ARSNGB LN

Ly FoniFaa e kR E "\@»Fmﬁ,}ﬁ\* Foo ﬁ“ﬂf@‘rrﬁ—g ; ﬂ\;L
FPAESEERRT DB AAH ERF R s BREE N B T
FH P IGE R I E

u-uf:

Z~ER é%%‘}")ﬁiﬁ
Lk Rl SR b S A S ERRL R I v/,?ct‘ [CEY Sk

5 o HRIF A G - A0 R (general scour) ~ & 3R R (Iocal scour) %} 45
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d ﬂx)’%%“ﬁ'ﬁ‘rﬁ/ﬁlﬁ #?;S\E‘ s ,&’}ﬁ, Iﬁ'_,@\ Vi ,-,,. }\,,, l’/_ '.,/r:ﬁ F]\F'&W;S*E‘

- JpiEd 0 1 4 ﬁ%ﬁ”ﬁf A SN SRER TR U %z%? R R AR o B

««;}ﬁ@im% AR R e S SF 7 S L W A T - F o i

VR RO ST e AL/ A R E R o L e R
KRR TN (R A2 IRFR) o TR o RESE S

seig B E) 0 i Shen(1966) it g P s i T RS &wﬂ,,fé,m\m}i o
Aokininig = & : Melville and Raudkivi (1977)17  Chiew and Melville

(1987)*9s0y 442 325k 4 ¢ ot g inid 1 W (VIVO) 2 A i BIE B 22 A 42

B L E(dIYD) 2 BBy AT Y 0 @ Eﬁ‘f?\ﬁr"’ :

1. % VIVC<O5F » &+ k| -
2. % 05<VINVe<1OF Bti ki k] > VIVE 22 d9D & AUBE 7 -

3. VIVC=10F » &4 B4 b » 57 B B 5 2260382 (d50 > 0.7mm)p¥ -
ds/D z. =R ]p 2.3, m/aﬂ“’%ﬁpf’//é J(d50<07mm)55 ng—\IE_]p
13-

4. F VIVC> 10 P ik fl o higPb v RER it 29 B3 5 B o

ok iniER Y & @ Breusersetal. (1977)1"%, 2 - din s RiES AR
L g (H/D) > 1 P > 7 o2 vk ok E R 4 - Randkivi and Ettema (1983)1°% i o
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i v n\:té'kNawer-StokeS”‘v REp ARIKG RUERS w A T KK
gokm 2 @ H 8 R i 2 (kinematic boundary conditions) > ® Bk R IE D @ 2 i@
R g RARET AV i lRS FH-KRATE RAHAE T EEIEE T
$a o - RgER S - Rk S 4z e (two-dimensional shallow water
equations) &« 2D Saint-Venant = 4% % o

311 -k e

ZRRRACREL I AP R md o EN - BEIER VR
Ao~ S F B4 PR~ fE S 4 (Coriolisforce) ~ 3 2538 B vl ~ R B
Lt ﬁ%"}'@“ N E/gérsm i%‘r]’% )%533.—: AROKAFIARE AR £ T g &

S 27 8 %
ATV R G

55



TEPHRE 2RE AATRPPMEERE ) A AR 100 E 37
+ A £

W AR

a_h @-F%:Sh

ot ox oy

T
ploxt ¥ oyt P p ’
FolEss P o 2 BE2 TR 40T
= 5L T H >
t | PR o S
XV, Z | T X yHELs Bz 0 Zhe F 51 o m
h | kiF = ke g42(z) - RAEB#2(Z) - m
9 | £+ 4E R o m/s?
Pl ~ &Y - kg/m/s*

P | k%R - k7 B p=1000 /4 k¥ B p =1027 - kg/m®

RIFELTEEAREUEXY S w2 g

oy - . A Y A : ;
u,v EUCEIN UZUI+VJ:F.[zb(u3|+VSJ)dZ m/s

Uy, Voo Rz RH2 K TH R A-E -

P.A | kipsrgRUBXY> w2~ % =(huhv) m°/s

BA4 i Q=20Sng > ¢ &R

Q L Us
0=7292x10° % b TR L F R o
S S,y | BAHR - S, = 02,0, Sy = ~07,/0y -
ToTy| ke b B ATy e E o kg/m/s?

5-6



TEPHRE 2RE AATRPPMEERE ) A AR 100 E 37
Xy i

50 & H i
Ty AR B TAX Y e AR kg/m/s?
ToTyyi Ty | F 200 (effectivestress) °2. 4 £ o kg/m/s’

R Ry| #7554 (radiation stress) & X,y & o 2 F 437 - m?/s*

W@ N2 RIE Aok o % (evaporation) ~ FE
S | (rainfall) 2 % i% (infiltration) % » =+ 2 & & % 22| cmgm?
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A Sudy on the Safety Evaluation of Cross-river Bridges by
Ultimate Analysis M ethod

San-Shyan Lin, Jen-Cheng Liao, Chia-Feng Chang, Jaw-Guei Lin, Shih-Yu Hsu

ABSTRACT

Caisson foundation and pile foundation are the most common types of foundation
used for cross river bridges in Taiwan. For the purpose to study on how to make a
decision on closing the bridge during severe storm or typhoon, a failure envelope
considered scouring depth, river flow velocity and water level effect is used in the paper.
Two case studies, including one caisson and one pile cases, are also presented to check
the applicability of the used method.

Keyword : cross river bridge, caisson foundation, pile foundation, failure envelope
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Research On The Protection Of The Bridge
C.B.Liao' CM.Chang® C.CLi®

ABSTRACT

Most riversin Taiwan are severely degrading during last two decades due to
fast growing in-stream sand mining and construction of water supply or diversion
works. Consequently, piers or abutments at bridge crossings are frequently
damaged during flood seasons.

Suitable countermeasures for scour at bridge crossingsis very crucial  from
the viewpoint of bridge protection structure. The countermeasures at bridge
protection structure were studied in this project by employing laboratory
experiments and numerical simulations in a two-year period. A numerical model
capable of simulating both the profiles at the water surface and at riverbed were
developed in this project. The scouring process and the effect of energy
dissipation downstream of bridge protection structure were explored in terms
of laboratory experiment. Useful relationship for evaluating the scouring process
and the guidance to mitigate the scour problems are also proposed. The
comparisons of different countermeasures are summarized for the practical
engineers.

Keywords : numerical simulations, bridge protection structure, bridge scour.
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