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Preface

In China, the strategy of information drivirigydraulic modernization is being
advancing which is aim to improve the decision-making tegie on flood defence
and disaster reduction by usirgi-Tech means In order to intensity of flood
prevention and rush to deal with an emergency duiood period, it is necessary to
develop a software system of safety assessmenikeredgineeringyhich will be a
useful tool to carry out the safety managementrakdassessment for engineers and
mangers. In addition, the deterministic analysisoupled with probabilistic theory in
this system, which will be helpful for the safetgsassment on dike engineering
transferring the traditional method to predictionakk management. Safety
Assessment and Decision Support Software SysterDikdé(SADSS) is alsoan
important aspect of non-engineering measures.

This system has three functional modules: prolsitaliand risk analysis; slope
sliding analysis; seepage analysis. The Visual Basiused as the developing
language and SQL server or Microsoft Access is usedatabase management
software. The system should allow proper user-fliginterface for the operator to
input necessary data that will be used by the d@lgos implemented in SADSS.
Based on the data of typical cross sections, #kedegree can be real-time calculated
at different flood water levels. Thus the dynamsk diagram of the whole dike can
be submitted. Moreover, the different safety grade be classified according to
specified standards and rules, the correspondingngthening measures or
forecasting schemes can be obtained by the existemterplan database.

This handbook of the system includes the prelinyindraracteristic, operating
condition ,hardware configuraticamd manipulation procedureyhich is useful to be
familiar with this software for users. Some othemdébooks correlated with the
system are as following:

Developing Handbook of the system includes somenelkes and results, input
variables of the program and functions of the sutine programswhich is useful to
be familiar with some functions of the system, trification and comparison by
various input parameters.

Theory Handbook of the systenctludes the numerical model and corresponding
algorithm. It can be useful to be familiar with thendamental and functions of this
software for senior usersyhich is helpful to solve some problems during the

operating for users by themselves.
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1. Basic Characteristic

Advancing Technology: Some advancing meaning, swash the visual
programmed languages used in the developing of this software system. &om
technology, such as the risk analysis approachresuts display of the whole dike, is
also employed firstly in professional applicatiaft&are.

User interface: The system has a user-friendlyrfexte that facilitates easy
interaction with operator in data inputting and afnly and editing graphics. Which
has an easier understanding for personnel withtivelg low understanding of
software, thus the efficiency of analysis can b@rowed. In addition, some basic
materials, calculated results can easily inputiagdire on the screen. The users can
modify the scheme conveniently and comparison $hgdyby various input
parameters.

Stability, reliability, compatibility and expansiity: The core programs have
been widely applied in some projects, and satisfgaesults have been achieved.

Integrality: some computing results can be obtaibgdoupling the traditional
deterministic analysis with probabilistic risk aysi; the system can be run based on
the GIS. A relative macrosystem can meet the psajaal demand of processing the
data, text, and graphics, and whole procedure @rcdmpleted form an initial
designing, safety management to submitting preafictireating cases; expert

knowledge, universal experience, some standardstefions and regulations.

2 Main functions

Some correlated Engineering data can be achieved dodatabase server ( such

as dike profiles, material constitute, soil paramgttechnic standards)

Sliding and seepage analysis for specified diké®s®c

Probabilistic and risk analysis for specified ddeztion.

According to results of the different dike sectithre safety assessment and some
strengthening schemes can be presented.

Calculating of stability and risk display and subsion of report forms for whole
dike sections.

The results can be transferred to Web publishihgsystem by data interface.



Figure 1 and Figure 2 show that the main functionatlules and the developing
flow process of this system.
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Figure 1 the main functional modules of this system
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Fig. 2 Developing flow process of this system



3 System Environment

According to the requirements of the system degjgideline, the client/server
structure is used in this system. The system cappkeated in a local area network.
The hardware device includes: server, personal atenpprinter.

The operating system is Windows 9X or NT. VisuatiBas used for developing
the core program and graphic user interface.

In the system design, modular structures are agdepivery executing moduie
controlled by the main control program. You canspréhe option control to switch
over the different functional module. Besides, #ystem also has the connecting
interface with the design database and the Wehgtiid) system.

4 Fixing

Since the sub-system is an important constituernth@fwhole system on flood
defence and decision-making support, it can bedftxg running the executed file for

the whole system fixing. In addition, it also canftxed by itself executed file.

5 Start-up

SADSS can be started by two modes: one is by prgdbe main menu of risk
analysis in whole system host interface. The otimeris by pressing the program icon.

The start-up interface is shown in Figure 3.

[{SA0SS20 Safaty assesment and decizion suppart sofswars systam of dike 1|
File(F) Edi%(E) View(¥)
| B e e \

[ shdee | Risk B
Teoae | e |

Choree  [Fode0fFlack |

B0 1] WO 2] W0 3] WO 4[SeilTy
19 20 15 14 4

20 21 18 15 4
21 22 17 16 4
2z 23 13 17T 4
14 15 10 9i3
15 16 11 103
18 17 12 113

=

;

=

|

17 18 13 12 3
9 w1 Bz
puj 11 T 11z
11 12 5 I
12 13 8 52
1 T 3 21

4 31

T 5

2

3

Maintenance —
of SoilPar Ratrash |

PF

WY |
@ @SB E B | s | Bisw | s | Sk | oo B s




Fig. 3 Sart-up interface

( some information can be displayed by press tjiat ey of the mouse, such as

element mesh and node number and block numberahthyer, dike cross section

displaying)
6 System graphical user interface

The graphical user interface of the system is camgmf menu bar, tools bar,
shortcut button, status bar, working and displayren, etc. ( as shown in Fig. 3). The
working area is divided into two parts, the leféais the user’s input area. The right
area is the graphics display area. The user’s iapd will be used for input display
control parameters, computing mode; the graphisplay area will be used for
displaying the graphics related to the dike sectmymputational mesh, calculated
results. Corresponding to the pressing choice buttaiser’s input area, the graphics
can be displayed in the graphics display area samebusly. Due to the input data
and output results are excessive in the probabiléstd risk analysis, the data input
and graphic display were accomplished by pressangncand button.

The graphics clicked in the graphics display ar@a loe zoomed and output to
the clipboard. The cursor position correspondingdordinate value can be shown on

the status bar.

6.1 Generating Mesh
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Fig. 4 Element and node of the dike section

6. 2 seepage analysis
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Fig. 5 | sopotential line obtained by the seepage analysis

(Some information of seepage coefficient, water dheaeepage gradient,

boundary condition and water level curve can beldyed by press the right key of

the mouse)

6.3 Sliding stability analysis
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Fig. 6 Theinterface of stability analysis

For the specifying dike section, the slope stabdaihalysis can be accomplished

with simply Bishop method or Swedish circle methddhe safety of factor and

probability index of upstream slope and downstredope can be obtained of this
dike section at various water level.

( the computing results of stability analysis aod garameters can be displayed)

SollFParem

eter

FarHama Ho. L Ihyﬁil Ho. 2 Laygr| Ho. 3 Lﬁyﬁi] Ho. 4 Layer =
So1lHame A TIEA! =Bt £l ':F‘E,'F'_J
EffectCohe 1|:|.|:||:||:||:|_ 1|:|.|:||:||:||:|_ 1|:|.|:||:||:||:|_ 10, 0Qo0 -
EffectFric 16, 5000 165000 T.5000 T.5000
WaterGravity 16. 2200 16, 2200
4 I |

18. 0700 18, 0700 v |
2

Fig. 7 Updating of soil parameters
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Fig. 8 Circle searched in thisanalysis

In addition, the upstam and downstream water design level can be update
then the stability analysis can be calculated agéire binary search was used in
finding the critical circle. All the circles seawgth in this analysis were shown in Fig.
8)

6.4 Risk analysis

BEe-1ibility analysis for dike

2

Fig. 9 Interface of probability analysis



(the input data, such as control parameters, sstich&ariables, constants,
correlated coefficients, and results, can be nea-tnodified)

The Monte Carlo numerical simulation method hasnbemployed to calculate
the probability index of the dike section at vasdiood water level. The sampling
method can use the important sampling or directpiagn method. There are more

than ten distribution types of a random variabtethe system.
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Fig. 10 Calculating results display of the specified dike section at various water level

( Four safety evaluation index at the different kiog situations, such as
upstream stability, downstream stability, seepdgbil#y, the values and the percent
obtain by comparison with the value obtained aigtewater level.

6.5 Risk display for the whole dike

The safety evaluation and risk display only foreatain dike as mentioned above;
the risk analysis results also can be displayedgatbe whole dike on the GIS map.
Besides, according to the user requirement analirsscomputing results and input

data also can be display along to the longitudection.
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Fig. 13 Assessment standard can be modified by users

6.6 output of the safety assessment results with

statistic graphs and report form for whole dike

Fig. 14 The gtatistic pie chart for different modes
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Fig. 15 The computing results can also be displayed by text file

Users can also be referred to the results with fiked by press “text display
button”. Once users come across some wrong wighpttigram system, they can find

the reason by looking over the file of check.txt.
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Fig. 16 Safety assessment results

Some suggestion of dike safety assessment canvee gy press the “safety

assessment button”.
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Fig. 17 Satistic report forms of therisk evaluation
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Fig. 18 Detailed report forms of therisk evaluation
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Fig. 19 Display of the computing resultsfor whole dike sections

7 Menus and thar functions

As shown in Fig. 2, the main menus of this systemluide the following
contents:

File

Edit

View

Tool

Help

Tool Bar is under the main menu. When user movertbese to shortcut of tool

bar icon, a note of the shortcut will be displagfigr a whistle stop.



7.1 File Menu

This Menu main includes the following contents: Open (D) Cip140
open FrintOptian (V)

Print option Exat ()

Exit

For each mode, the stability and seepage analysa $pecified dike section will
be carried out by selecting the open menu. Afterribk analysis for the whole dike

has been completed, Print Option menu is usedtfmibaontrol on the report forms.

7.2 Edit Menu

This menu includes:
Copw(C) Cir1+C
I:Iutp'!.ﬂ. [E_J Ctrl+y

Copy
Output

Some graphs obtained by sliding stability analgsid seepage calculating can be
copied and output. A range can be selected by drggg rectangle, and the graph

clicked can output to clipboard or file.

7.3 View

Main includes: CoordinateSystem (D)
Coordinate ColorSeale ([T
Color scale

Coordinate View is used to display the coordinatales of the dike shape and

mesh. Color scale is a touch-tone button to shokid® the scale.

7.4 tool menu

It includes: UserMaintence (]

User management ModefyFass M)

Password StabilityCal Whol eDike (3)
. . ) ) EeliCal WholeDike (M)

Sliding stability analysis for whole dike SsepagaCal WholeDike @)

Probability analysis for whole dike
Seepage analysis for whole dike

User management and password are used to updatmantenance the user



name and password.

7.5 Help Menu
It includes:

IndexHlp (C)
Index

Tip for a day
Tips for everyday fAbout. SADSS (A)
About SADSS

User Handbook, theory, developing Handbook, desgjandard, safety
management code and some basic knowledge of fleaddnde and emergency
measures are involved. In this case, user can ppskme information and operation
note. The hyper-linked text mode has been usedyene these help information, so
you can browser them easily. Version and addre&gnration can be shown by
clicking the about SADSS button.

8 Explanation on risk analysis and strengthenment

scheme

Referring to the guide of safety assessment for, daenclassifying of grade of
safety for existing levee follow these rules: whbe safety index of all kinds of
evaluation are Grade A, then the evaluation Gradg; when some safety index are
Grade B, then the evaluation Grade is B; when rtiae one safety index is Grade C,
then the evaluation Grade is C. If there are ortevorindex in Grade B and the others
in Grade A, it can be assumed as Grade A with bettestruction quality.

The strengthening scheme of construction after Hheard depends on the
engineers’ subjective decision for long time. Thhsye are three kinds of results after
strengthening and repairing: one is that the measisr appropriate and the target is
accomplished; two is that some excessive measanes lteen taken, and it results in
increasing of cost; three is that insufficient mgas have been taken, which can not
meet the demand of bearing capacity of the faikiractures and then a potential
incipient fault of safety still exist. Safety degreor bearing capacity of some
structures can be diagnosed by systematical comgpatid scientific analyzing.

When the safety grade of a specified dike secsoGrade B and Grade C, the



responding strengthening prediction scheme caniven dy this system. Presently,
there are the following schemes (under updating):

Case 1: Some observation of pool level and settierard river-bed scouring
should be enhanced, and upstream revetment sheuklrjorced.

Case 2: Berm and gland should be built.

Case 3: Some observation of piping failure ancefaliell water level should be
enhanced, and seepage control measures shoulkiene ta
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