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Civil Engineering Education

Student : Chun-Hui You Advisor : Hsin-Yu Shan

Department of Civil Engineering
National Chiao Tung University

Abstract

One-dimensional consolidation test is an important experiment for civil engineering
students taking the course of soil mechanics laboratory. It allows them to study the
consolidation behavior of soils and learn how to interpret test data for settlement analysis.
However, a complete consolidation test requires at least 7 days. Furthermore, due to the
limitation of available apparatus; the classes are usually divided into groups of 5 to 6 students

such that many students never really run the test or reduce test data.

On the other hand, owing to the fast development of information and communication
technology, not only multimedia aids-have been applied to education extensively but
platforms for distance learning have also been incorporated into formal education programs.
However, ohly very few on-line or even stand alone multimedia learning tools for highly
specialized courses such as engineering and technology has been developed. As a result, most

laboratory experiments still cannot be incorporated into distance learning programs.

This research selects the one-dimensional consolidation test as an example and develops
a networked virtual laboratory experiment system. Students take part in the virtual
consolidation tests on soils with parameters given by the instructor. The students need to
follow the same standard procedure for applying loading on the specimens and record data
shown on the computer monitor for later data reduction and analysis. All test data are stored
in the database to allow the instructor and/or teaching assistants to check the correctness of
analyse performed by the students. The virtual experiment system has been tested by civil

engineering students whose response were collected with questionnaires and evaluated.



The virtual experimental system developed in this study serves as an example for on-line
multimedia tools that can help engineering teachers and students overcome the problem of
lack of experimental apparatus such that each student can run a complete virtual consolidation
test and perform analysis own their own. Although real experiments still need to be conducted
to allow the students to gain hands-on experience, virtual experiments could greatly enhance

the effectiveness and efficiency of laboratory courses.
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12
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14
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20 ifstream ifile2 ("A.txt", iosriin) /S AR, AFEA FEHS EEES B

21
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7
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Mz s TR TR A

Users(i¢ * HHeBLF 4L 4 )

[ 3 | &3F R null fs it
No (PKey) int(5) 0 oK S B
id varchar(16) 0 e 5L
passwd varchar(16) 0 %5
Student_id varchar(16) 0 g 5
name varchar(16) 0 W7
sex varchar(4) 0 5]
email varchar(32) 0 TR
ps varchar(32) 1 B r
Odc_test(R % 2 F# %)

FHRE R 3 T weF null o i
No (PKey) int(5) 0 oK S5
user_no int(5) 0 i
paral double(8,4) 0 Sl 2 EFHMHEAE
para2 double(8,4) 0 %82 k2 CE
para3 double(8,4) 0 58 3 B Hgdq B cC
para4 double(8,4) 0 M4 > - =R 54 ¥ Co
para5 double(8,4) 0 5350 Wikdp Kk
para6 double(8,4) 0 586 W B
para7 double(8,4) 0 S8 T pTFE
start_time timestamp 1 Fr b pE
started int(1) 0 AT C e
Odc_process(R = & iEA2F 4 % )

FRE R %3 £ F eF null o i
No (PKey) int(5) 0 I
user_no int(5) 0 F % B
weight0 double(4,1) 0 A
weight double(4,1) 0 R
time_point bigint(20) 0 e U PR B
consolidation  |double(8,4) 0 i e
error double(4,4) 0 Fefp 74
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psl varchar(32) 1 Al
ps2 varchar(32) 1 T
Odc_record(R = £izéc %)

FHREEH %3 £ 7 Ay null f it
No (PKey) int(5) 0 P L
user_no int(5) 0 F % 55
doing varchar(32) 0 75
time_point timestamp 0 gl 1
ps varchar(32) 1 S
Odc_info( 34 K F 41 %)

[ %3 L2 2gFnull fo 3
No (PKey) int(5) 0 7K S BE
id varchar(8) 0 P )
mu double(8,4) 0 LEE
sigma double(8,4) 0 L
time_point timestamp 0 i B
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Hekr - P %R E

1~ B BRBE%2 R84

P& IEER 0—>bkg FE  bkg R4
pPE | R B (A) | PlacgkF E iiaE (mm) 3 A ()| ¢
0.1 0.00 0.00 20. 00
0.25 0.01 0.01 19.99
0.5 0.01 0.01 19.99
1 0.01 0.01 19.99
2 0.02 0.02 19. 98
4 0.03 0.03 19. 97
8 0.04 0.04 19. 96
15 0.06 0.06 19.94
30 0.08 0.08 19.92
60 0.12 0.12 19. 88
120 0.16 0.16 19. 84
240 0.19 0.19 19. 81
1440 0.24 0.24 19.76
L1 A $deps B g
HEPER(A)
0.1 1 10 100 1000 10000
0.00 T E1ITTT
0.05 TN
% 0.10 i
ii\ 0.15 mimmm,
2 0.20 \\
0.25 N
0.30

el 7 2LS,

B PR B2

S(t)=0.025 - st:s(o.s):o.oz



sozzs(%j—sa)zools

Sso =

S t+S, 0.17+0.015

=0.0925

t,, =40

2

C

W

t50

0.2h7  0.2x1’
4060

1.2 417 950 w3 gk

C

0.85h%

=83x105@m2

sec)

0.00
0.05
0.10
.15

7 B (mm)
o

0.20
0.25

FREERF ()

0.85><(

2+1.976

)2
_ -5(cm? )
=4.84x10 ( sec

v

t90

17%x 60

2~ Hoo BR DR 2R/E Rt

R [ e R4 2 Bl B | TR | BB R

(kg) (kg/cm ™) (mm) (mm) (mm)
0—5 0.16 0.24 0.24 19.76
—15 0.48 0.47 0.47 19.53
15—30 0.95 0.57 0.57 19. 43
30—15 0. 48 0.54 0.54 19. 46
15—30 0.95 0. 64 0. 64 19. 36
30—60 1.91 0.76 0.76 19. 24
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3~ HeRR%iF%kz av-mv % k2348

FE | RAP | 3 $HECE T A T IR A
(ke) | (kg/em®) | e a-26m =— o 085’ Cap, | ¢ 0200 C.ap,
re | Ap Ap l+e,, |C="7— |k="2u 1 C == k= 2P
(sz/g) 2/ 2 90 1+e, , 2 50 l+e
cm ) cm ) cm )
5 0.16 | 0.502 9 leo) | (cm/sec) - (cm/sec)
-0.018)0. 32| -0. 056 <0.035 0.0000484 | 1.06x10° | 0.000083 | 1.82x10°
15

ot 4S5 4% e-logP B ~ Cv-logP B
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“téxI ~ Ser034

import java.net.*;
import java.awt.*;
import java.awt.event.*;
import java.io.*;

import java.sql.*;
import java.util_*;
import java.util_Date;
import com.sun.org.apache.xalan.internal .xsltc.runtime.Hashtable;
public class Serv034 extends Frame {
public static ServerSocket SSocket;
public static int port =:2525;

public static Socket socket;

static Label Labell,Label?2,label3;
static TextArea TextAreal;

public static void main(String[] args) throws Exception {
Serv034 ServerStart = new Serv034();

public Serv034() throws 10Exception{
this.setLayout(null);
Labell = new Label("ﬁﬁﬁ%%ﬁﬁﬂ");
Labell.setBounds(50, 70, 60, 30);
this.add(Labell);
Label2 = new Label();
Label2._setBounds(140, 70, 160, 30);
Label2._setBackground(Color._yellow);
Label2._setFont(new Font(*'Times New Roman',Font.BOLD,14));

this.add(Label2);

Label3 = new Label("E‘ﬁqﬁﬁﬁthblPi ");
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Label3.setBounds(50, 110, 60, 30);
this.add(Label3);

TextAreal = new TextArea(5,10);
TextAreal.setBounds(140, 110, 260, 260);
TextAreal .setBackground(Color.yellow);
TextAreal.setFont(new Font(""Times New Roman',Font.PLAIN,14));
this.add(TextAreal);
addWindowL istener(new WindowAdapter(){
public void windowClosing(WindowEvent e){

System_exit(0);

D:;

this.setBounds(250, 200, 600, 480);
this.setBackground(Color.LIGHT_GRAY);
this.setTitIe("Serverﬁ%");

this.setVisible(true);

// 3 ServerSocket
SSocket = new ServerSocket(port);

ServerThread abc = new-.ServerThread(Label2, TextAreal);
abc.start(Q);

class ServerThread extends Thread implements Runnable{

private Label ClockTaget Label;

private TextArea ClockTaget TextArea;
Connection con;

ServerSocket SSocket = Serv034.SSocket;
Socket socket = Serv034.socket;

public Hashtable ht = new Hashtable();
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public ServerThread(Label thelLB ,TextArea theTA){

this.ClockTaget Label = thelB;
this.ClockTaget _TextArea = theTA;

public void run(){
System.out.printIn(’'ServerThread.run ready..');

while(true){
reportTime theTime = new reportTime();
String nowT = theTime.nowT;

ClockTaget_Label .setText(nhowT) ;
try{
SSocket.setSoTimeout(500);
socket =-SSocket.accept();

System.out.printhn('Connentting from "'+
socket.getlnetAddress().getHostAddress(Q) +" -..'");

DataOutputStream outstream = new
DataOutputStream(socket.getOutputStream());

DatalnputStream instream = new
DatalnputStream(socket.getlnputStream());

ObjectOutputStream outObj = new
ObjectOutputStream(socket.getOutputStream()); //:=object

//:::::%HPY$CIient%{$ﬂﬂﬁwj (Inputid Inputpw)
String Inputid = instream.readUTFQ); /73R
instream.readUTF(Q); /B EE R

String Inputpw

System.out.printIn("Input_id ' +Inputid);

' +Inputpw);

System.out.printin("Input_pw

sgldata sd = new sqldata(lnputid, Inputpw);
//{FInputid =R g
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if( sd.user_pw.equals(Inputpw) ){
System.out.println("ﬁ%ﬁﬂﬂﬁ");

outstream.writeBoolean(true);

/1N T

ObjInfo sendInfo = new
ObjInfo(sd.user_no,sd.user_name,sd.user_pw,sd.paral,sd.para2,sd.para3,
sd.para4,sd.para5,sd.para6,sd.para7,sd.started);

outObj .writeObject(sendInfo);
//iiﬂi%lﬁﬁéfg@
System.out.println("{iﬂﬁi%ﬁ%@?");

outstream.write(sd.user_no); *”Wﬁﬁ‘ *a%
outstream.writeUTF(sd.user_name); Aqwm*'?wi
outstream.writeUTF(sd.user_birth.toStrlng()),
*“Hm“l%ﬂﬂ

outstream.writeFloat(sd.paral); /7350
outstream.writeFloat(sd.para2); /75 B2
outstream.writeFloat(sd.para3); /32023
outstream.writeFloat(sd.para4); / /==
outstream.writeFloat(sd.para5); /35BS
outstream.writeFloat(sd.parab); /75 326
outstream.writeFloat(sd.para7); /5B

outstream.writeBoolean(sd.started);
//L_Jﬁii\b“vFWW§A

if(sd.started){ /7%= #pﬁ
ObjProcess sendPro = new
ObjProcess(sd.pro_times,sd.pro_weight,sd.startT,sd.pro_T ,sd.pro_c,sd.pro_e
):
outObj .writeObject(sendInfo); 7/l =L
System.out. prlntln("LW?T B, S R SR 5

outstream.writeUTF(sd.startT);
/1SR
outstream.writelnt(sd.pro_times);
/RTINS IIE
outstream.writelnt(sd.pro_weight);
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e.hasMoreElements(); ){

e.nextElement();

Al[r

/AN
outstream.wrlteUTF(sd.pro_T);
//iﬁHVﬂ@i&ﬁﬂﬂ
outstream.writeFloat(sd.pro_c);

|

/=R E
outstream.writeFloat(sd.pro_e);

//J\L [lud{;}
Yelse{
System.out-println("%ﬁﬁgﬁ _____ ");

ht.put(socket, outstream);
System.out.printIn(’’ht.toString = "+ht.toString());

else{

system-out.printIn( K 7" ;

outstream.writeBoolean(false); //ﬁﬁ%ﬁ,#{
socket.close();

Ycatch(10Exception ex){}

if(ht.size() '= 0){

System.out.printIn(’’'ServerThread.ht is not 0...");
System.out.printIn("'ht.size = " + ht.size());

synchronized(ht){

for(Enumeration e = ht.elements();

DataOutputStream outstream = (DataOutputStream)
try{

outstream.writeUTF(howT);
TR R
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}catch(10Exception ex){
ex.printStackTrace();

3
finally{
synchronized(ht){
System.out.printIn(’'Remove " + socket +
DF
ht.remove(socket);
try{
socket.close();
}catch (10Exception ex){
}
}
}
by
}
}
else{
System.out.printin(*ServerThread.ht =" + ht.size());
¥

class sqgldata {

public int user_no;
public String user_name;
public String user_pw;
public Date user_birth;

public float paral, para2, para3, para4, parab5, para6, para7;
public boolean started = false;
public int pro_times, pro_weight;

public Date start time, pro_tp;
public String startT, pro T;
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public float pro_c, pro_e;
sgldata(String inputid,String inputpw){

try{//l [u*‘TTV HErR %{@15\
/755 IDBCERRIE
Class.forName("'com.mysqgl . jdbc.Driver™);

/YRR

String url = "jdbc:mysql://127.0.0.1:9999/shan";
String user = ;

String passwd = ;

V4= R Il
Connection con = DriverManager.getConnection(url, user, passwd);
System.out.printIn(’'Connention success...");

//E 7 Statementi
final Statement stmt = con.createStatement();

//:::::::@}[‘ [’fSQL ) @ I%[}I’E[E'Jﬂgf?%
String queryl = "SELECT * FROM users where id = "' + inputid+ """;
System.out.printInC'query =" +queryl);

ResultSet rsl = stmt.executeQuery(queryl);

//, Y (H}EJJHH
while(rsl.next()){
user_no = rsl.getint(''no™); //@j“kﬁ?@%ﬁ

user_name = rsl.getString("'name™);
user_pw = rsl.getString(‘'passwd™);
}

rsl.close();

if(user_pw.equals(inputpw)){
//::::: |<'SQ|_ ﬁ\[ 75 EPA' LQPJ}bEJ(
String query2 = "SELECT * FROM odc_test where user_no = """ +

user_no+ ;

System._out.printIn('query = +query2);
ResultSet rs2 = stmt.executeQuery(query2);

/730 B R
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while(rs2.next()){

paral = rs2.getFloat(“'paral™); /7=
para2 = rs2.getFloat("para2'™); /=572
para3 = rs2.getFloat(''para3"); /7353
para4 = rs2.getFloat(''parad™); V& !
para5 = rs2.getFloat('para5"); /73505
para6 = rs2.getFloat(‘'para6™); /72576
para7 = rs2.getFloat(‘'para7™); //=HT

}

rs2.close();

//=====$i7 SQL, fi I ERIFHI54

String query3 = "'SELECT * FROM odc_process where user_no =

+ user_no+ order by times";

System.out.printIn('query = +query3);

ResultSet rs3 = stmt.executeQuery(query3);
//2VIHIEE RGN
while(rs3.next()){
started = true;
ifT (rs3.getInt('times™) ==0){
start_time = rs3.getTimestamp(''time_point');
//EME@?%EﬁEﬁ&?
startT = ** * + String.format("%1$tyY-%1$tm-%1$td
%1$EH - %1SEM:%1SES%N"", Start_time);

}

pro_times = rs3.getInt('times™);
7/ 5N I

pro_weight = rs3.getInt("weight™);

1/ERE

pro_tp = rs3_getTimestamp(''time_point™);
//ﬂﬁgjﬁﬁﬁﬂ

pro T =" " + String.format("%1$tY-%1$tm-%1$td

%ISEH - %ISEM-%1SES%N™, pro_tp);
pro_c = rs3.getFloat("'consolidation™);
//3E
pro_e = rs2.getFloat("error™);
/G F
¥

rs3.close();

by
System.out.printlIn(‘'sqldata over...");
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}catch (Exception e){
e.printStackTrace();
System.out.printIn(sE% =" + e +"{F[9%'™);

class reportTime {

public String nowT;

reportTime(){
System.out._printIn('reportTime ready..');
nowT =" " + String. format("%1$tY-%1$tm-%1$td %1$tH:%1StM:-%1$tS%N"", new
Date());
System.out.printIn("'reportTime show nowT = " +nowT);
System.out.printin(’" ');
}
}
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e ~ Cli034

import java.awt.*;
import java.awt.event.*;
import java.io.*;

import java.net.*;

import javax.swing.*;

class login extends JlnternalFrame implements ActionListener{

public static Socket socket;

static String servername ="140.113.134.106";
static int port = 2525;

public DataOutputStream outstream;

public DatalnputStream instream;

public ObjectlnputStream inObj ;

public ObjectOutputStream outObj ;

//=====H =g

static int info _no;

static String user_hame;

static float Vs, cv, cc, cs, c_alpha, ped,err;
static boolean started;

static double pro_weightO,pro weight,pro_ped;
static long startT,pro_date;

static float pro _c, pro_e;

Boolean checkpw;

//LoginFrameﬁfﬁf
static int offsetX ;
static int offsetYy ;

//GUI =

private Container c;
JPanel jp;
JTextField textl ;
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JPasswordField text2;
JButton Buttonl;
JLabel textllLabel, text2Label;

/1 IE
tThread tl1;

Long S1;

String data;
Boolean log ;
ObjInfo one_Info ;

ObjProcess pro_test;
public login(){

super("ﬁ¢t$§ﬂ");

setSize(250,120)3;

Dimension screenSize =-Toolkit.getDefaultToolkit().getScreenSize();
offsetX = screenSize.width/2 - 200;

offsetY = screenSize.height/2 - 150;

setLocation( offsetX, offsetY);

c = getContentPane();
Jp = new JPanel();

textl = new JTextField(12); /7 H RS AR
text2 = new JPasswordField(12); //lﬁiPﬁmﬁﬁﬁ‘ﬁ%@

V78 B2
textlLabel = new JLabel ('fii"[# £/ ");

textllLabel .setLabelFor(textl); /7 T A
text2Label = new JLabeI("ﬁﬁW?ﬁﬁ@?; ");
text2Label .setlLabelFor(text2); /7 R

/7 g
Buttonl = new JButton("j&t"");
Buttonl.addActionListener(this);
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Jjp-setLayout(new FlowLayout(FlowLayout.CENTER));
Jjp-add(textlLabel);

Jjp-add(textl);

Jjp-add(text2Label);

Jp-add(text2);

Jjp-add(Buttonl);

c.add(p);

//:::::ﬁﬁ‘Mi#ﬁi,$%”§5ﬁ2ﬁﬁ%%ﬁétﬂﬁékFY/N—+ﬁ%H$HQFTHV%%@
public void actionPerformed(ActionEvent e) {
it (e.getSource()==Buttonl){
/1=====F LR f=====
try{ /R (g
System.out.println(“%%%ﬁﬁ%l'j;

socket ‘= new Socket(lnetAddress.getByName(servername),port);

inObj .= new ObjectlnputStream(socket.getlnputStream());
outObj.= new ObjectOutputStream(socket.getOutputStream());
outstream = new DataOutputStream(socket.getOutputStream());

instream = new DatalnputStream(socket.getlnputStream());

outstream.writeUTF(textl.getText()); //ET T IR
outstream.writeUTF(text2.getText()); /7R R
checkpw = instream.readBoolean(); /B IAEE AR
if(checkpw){ //%ﬁ%?ﬁ@

one_Info = (ObjInfo)inObj.readObject(); //ﬁﬂﬁkﬂﬁﬁgak

user_name = one_Info.user_name; /B IF R
info_no = one_Info.info no; 7/ R

Vs = one_Info.paral; //%%ﬁﬂ%é?l:j,ﬁsgﬁﬁ
cv = one_Info.para2; /72 DR TR
cc = one_lInfo.para3; /123 RS

72



c_alpha, ped, err,

pro_e);

c_alpha = one_Info.para4;

ped = one_Info.para5;
cs = one_Info.para6;

err = one_Info.para7;

if(one_Info.started){

/1B IR YA T VESHTE

11
/756 R
SIRFRRT IR

17% =

pro_test = (ObjProcess)inObj.readObject();

/1P

startT = pro_test.startT;

SIS R

pro_weightO = pro_test.pro_weightO;

Z o TGRS

pro_weight = pro_test.pro_weight; //IFE (@ E

pro_ped = pro._test.pro_ped;
pro.date ="pro-test.pro _T;

pro.c

pro_e =-pro_test.pro_e;

}

else{
startT = 0;
pro_weightO = 2.5;
pro_weight = 0;
pro_date = 0O;
pro_c = O;
pro_e = O;

}

setVisible(false);

pro-test.pro_c;

76 =8 RN S
/7% R [
/7% R R oy el
VIE®

1754

/I
I1TBRE

/7 Wl =

/7% R NE R TEIR
/7% R T
/1R

'l
IR

tl = new tThread(socket,user_name, info_no, Vs, cv, cc,cs,

tl.start();

Yelse{//#iffsfiEL
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setVisible(true);

}catch(Exception el){
el._printStackTrace();

class tThread extends Thread{

static int info_no;

String user_name;

float Vs, cv, cc,cs,.c_alpha, err;

boolean started;

static double pro_weightO,pro_weight, pro-ped;
static long startT;

static long pro_date ;

static float H2,pro’c,ped;

float pro_e;

/7 ===5 EripE e s g

static double w3, w4, ts;

float eo, Sc, M, ul, Sc t, Ss t;
double tv_t;

double t,tl;

int j;

static float u, u2;
static Long S1;
String nowT,Str3;

Socket socket;

DatalnputStream IS;
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public tThread (Socket socket,String user_name, int info_no,float Vs, float
cv,float cc,float cs,float c_alpha,float ped,float err,
long startT,double pro_weightO,double pro weight,double
pro_ped ,long pro_date,float pro_c,float pro_e)throws 10Exception{

this.socket = socket;
this.user_name = user_name;

this.info no = info _no;

this.Vs = Vs;

this.cv = cv;

this.cc = cc;

this.cs = cs;
this.c_alpha = c_alpha;
this.ped = ped;

this.err = err;

this.startT = startT;
this.pro_weightO0 = pro_weightO;
this.pro_weight = pro_weight;
this.pro_date = pro_date;
this.pro_c = pro_c;

this.pro_e = pro_e;

Cli034.jlabel3._setText('<html>"+user_name+"<br>&nbsp;&nbsp; [&+
</html>");
CIi034.jIabel4.setText("<htmI>€fﬁﬁ§ﬁﬁ&ﬁﬁj1<br></html>"+Str3);

public void run(Q{
while(true){
try {Thread.sleep(250);
IS = new DatalnputStream(new
BufferedlnputStream(socket.getlnputStream()));
S1 = IS.readLong(); //E TR A
nowT = " " + String.format("%1$tY-%1$tm-%1$td
%1$tH:%1SEM:-%1$tS%N"", S1);
CliO34_jlabell._setText(nowT);

75



/77 FEIGUIRIFr

it (pro_weight0 == 2.5){//k/l(

w3 = 5;
w4 = 0;
Yelse{if(pro_weight < 0)//#[
{
w3 = Math.sgrt(pro_weight * pro_weight);
w4d = w3 / 2;
}
else{
w3 = pro_weight * 2;
w4d = w3 / 2;
}
}

Cli034_jbuttonl.setText(" Ji&E: + "+w3+"kg");

Cli034.jbutton2.setText("A&i - ""+wd+"kg");

if(startT 1= O){//Lﬁﬁéﬁ

S1 - pro_date;
t / 1000;

tl = S1 - startT ;

tl tl / 1000;

String ST = " " + String.format("%1$tY-%1$tm-%1$td
%1$tH:%ISEM:-%1$tS%N™, startT);

System_out._printin(');
int tD=(int) t1/86400;
tl = t1 - tD * 86400;
int tH=(int) t1/3600;
tl = t1 - tH * 3600;
int tM=(int) t1/60;

ti1 = tl - &t * 60;

int tS = (int) t1/1;
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Cli034. jlabel4. setText("<html>HERATEH ] | <br> “+tD+"=
HEHEE T ESH </ hm > ;

H2 = 20 - pro_c;

System.out.printInC RHEFEF Fg") ;
System_out._printIn(C'w3: "+w3);
System._out._printin(C'w4: "+w4);
System._out._printin(’'t : "+t);

System._out._printIn(""----————————- ");
LIV T
VZGEns SIS
if(ts == 0){
do{
ts ="1ts+100;
tv_t = cv * ts / (H2*H2);
ul = 0;
Tfor(J=0; j<=200; j++)
{
M = (float) ((Math.P1/2)*(2*j+1));
M = M*M;
ul = (float) (ul + 2 / (M*Math._exp(M*tv_t)));
¥ //ulT i
EER (%)

Iwhile(ul>0.03);
System.out.printIn('"ts = "+ts);
A G S
if(pro_ped < ped)
{
pro_ped = ped;

eo = (H2-Vs)/Vs;
S1HERL RS
if(pro_weightO0 >= pro_ped)
{
Sc = (H2 / (1+e0));
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Sc = (float)(cs *
Math_logl0(pro_ped/(pro_weightO-pro_weight))+ cc *
Math.logl0(pro_weightO/pro_ped));

Yelse{
Sc = cs*H2 / (1+eo0);
Sc = (float)(Sc *

Math_logl0(pro_weightO/(pro_weightO-pro_weight)));

}
}
17 S
tv.t = cv * t /. (H2*H2); //ﬁﬁ%ﬁﬂi’
ul = 0;
for(3=0;J<=200;j++)
{
Mi= (Float) ((Math.-P1/2)*(2*j+1));
M = M*M;
ul = (Ffloat) (ul + 2 / (M*Math.exp(M*tv_t)));
} 77Ul EIEGETS (%)
ul = L' - ul;
System.out.printIn("ul = "+ul);
Sc_t = Sc * ul; //Sc_t= g Bl

System._out._printIn(*'Sc_t = "+Sc_t);

/77 VRS
if(t <2 * ts)
{

tl = 2 * ts;
Yelse{

}
Ss_t = (float) ((c_alpha/(1+e0)) * H2 * Math. loglO(tl/ts));

/AT
u = (float) (Sc_t + Ss_t + pro_c);
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u=u=>*(( + pro_e);

if(u > u2){
u2 = u;
}
else{
u = u2
}
System.out.printIn(‘’consolidation = "+u);
System.out.printIn(” ");
}
else{
u = 0;
}

} catch (Exception-e) {
e.printStackTrace();

public class Cli034 extends JFrame implements ActionListener{

private JDesktopPane jdesktop;

private Container c;

login logframe ; /757 T
JPanel np, ep;

public static JLabel jlabell; //ﬁWﬁ%ﬁﬁﬂHW&%?

private static JlLabel jlabel2;
public static JLabel jlabel3;
public static JLabel jlabel4;
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public static JButton jbuttonl;
public static JButton jbutton2;

public static AnimationPane cp; //[’H|

public static String strl, str2, str3, str4;

Timer timer;

public static float u = 0 ; /77 E (mm)
static double u2, u3; 77578 L1
URL url;

public Cl1i034(0){
super ("4 B

Dimension screenSize = Toolkit.getDefaultToolkit().getScreenSize();
setBounds( 50 ,50, screenSize.width-100, screenSize.height-100);

Jjdesktop = new-JDesktopPane();

logframe = new dogin();

logframe.setVisible(true);

jdesktop.add(logframe);

try {
logframe.setSelected(true);

} catch (Exception e) {
e._printStackTrace();

setContentPane(jdesktop);

c = getContentPane();

Jjlabell = new JLabel (" ' ,JLabel .RIGHT);
Jjlabell.setSize(400, 20);

Jjlabell.setBackground(Color.yellow);
Jjlabell._setFont(new Font("'Times New Roman',Font.PLAIN,14));
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String Strl = "<html>$ﬂmyﬁE}}E%E@</html>";
jlabel2 = new JLabel(Strl,JLabel .CENTER);
jlabel2_setSize(400, 120);
jJjlabel2_setBackground(Color.yellow);
jlabel2_setForeground(Color._black);
jlabel2.setFont(new Font("ﬁ?ﬁﬁ%",Font.PLAIN,QO));

jlabel3 = new JLabeI("<html>ﬁ#t$T‘<br> </html>", JLabel .CENTER);
jlabel3.setSize(380, 140);
jlabel2_setFont(new Font('Times New Roman',Font_PLAIN,48));

jlabel4:=newJLabeI("<htmI>§ﬂ%ﬁ§ﬁ@ﬁ&ﬂ:<br> </html>", JLabel .CENTER);

jbuttonl = new JButton(" &L +str3);
Jbuttonl.addActionListener(new-myActionListener() );
jbutton2 = new JButton("{fFk “+str4);
Jbutton2.addActionListener(new myActionkListener() );

Toolkit toolkit = Toolkit.getDefaultToolkit();

url = getClass().getClassLoader().getResource('007.gif");

Image image2 = Toolkit:getDefaultToolkit().getlmage(url);
//image2 = %Lw[

url = getClass().getClassLoader().getResource(*'008.gif"");

Image imagel = Toolkit.getDefaultToolkit().getimage(url);
//imagel :J£WW

url = getClass().getClassLoader() -getResource("'009.gif"");

Image image3 = Toolkit.getDefaultToolkit().getlmage(url);
//image3 = @{ﬁ

cp = new AnimationPane(imagel, image2,image3);

np new JPanel();
np.setLayout(new BorderLayout(2,2));
np.add(jlabell,BorderLayout.NORTH);

np.add(jlabel2,BorderLayout.SOUTH);

JPanel gg = new JPanel();
GridBaglLayout gridbag = new GridBaglLayout();
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GridBagConstraints gbc = new GridBagConstraints();
gg-setLayout(gridbag);
gbc.fill = GridBagConstraints.VERTICAL;

gbc.ipady = 400;

gbc.ipadx = screenSize.width*3/4-90;
gbc.gridx = 0;

gbc.gridy = 0;
gridbag.setConstraints(cp, gbc);
gg-add(cp);

ep = new JPanel();
ep.setLayout(new GridLayout(4,1));
ep.add(jlabel3d);

ep.add(jlabel4);

ep.add(jbuttonl);
ep.-add(jbutton2);

gbc.ipadx = screenSize.width/4 -90;
1;

0;

gbc.gridx

gbc.gridy
gridbag.setConstraints(ep, gbhc);
gg-add(ep);

c.setLayout(new BorderLayout(4,4));
c.add(np,BorderLayout.NORTH);
c.add(gg,BorderLayout.CENTER);
timer = new Timer(100, this);

timer.setlnitialDelay(0);
timer.start();

class myActionListener implements ActionListener{

public void actionPerformed(ActionEvent evt){
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if (evt.getSource() == jbuttonl){ //ES
if(tThread.startT == 0){ /75y TRES
tThread.pro_weightO = 7.5;
tThread.pro_weight = tThread.w3;
tThread.startT = tThread.S1;

Yelse{
tThread.pro_weightO = tThread.pro_weightO+tThread.w3;

tThread.pro_weight = tThread.w3;

tThread.pro_date = tThread.S1;
tThread.pro_c = tThread.u;
tThread.H2 = 20 - tThread.pro_c;
tThread.ts = 0O;

}

else if (evt.getSource() == jbutton2)
{76
tThread.pro_weightO = tThread.pro_weightO - tThread.w4;
tThread.pro weight = 0 - tThread.w4;

tThread.pro_date = tThread.S1;
tThread.pro_c¢ = tThread.u;

tThread.H2 = 20 - tThread.pro_c;
tThread.ts = O;

}

else{
System.out.printIn("EEEEE") ;

}

//tThread.startT;

System.out.printIn('info_no = "+tThread. info_no);

// s«i%wmr

System.out._printIn("'weightO0 = "+tThread.pro_weightO);
/AR (EHED
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System._out._printIn("'weight = "+tThread.pro_weight);

/ /TP EN(5.10.20.40)
System.out.printIn(’'time_point = "+tThread.pro_date);
//ﬂp§9ﬁﬁﬂw%ﬁ

System.out.printIn(‘’consolidation = “+tThread.pro_c);
/ /e El

System._out._printIn(error = 0.01™);

//EEF

//:5Muser_no,weightO,weight, time_point,consolidation,error
Socket socket = login.socket;
try {
ObjectOutputStream outObj = new
ObjectOutputStream(socket.getOutputStream());
outObj .writeObject(new
ObjProcess(tThread. info_no,tThread.pro-ped,tThread.pro_weightO,tThread.pro_
weight,tThread.startT,tThread.pro date, tThread:cpro_c,(float)0.01));

} catch (I0Exception e) {
// Auto-generated catch bloek
e.printStackTrace(),;
System.out.printIn('5E % ﬁﬁ%{) J

}

class AnimationPane extends JPanel{

private Image imagel,image2,image3;

int x1, y1, x2, y2, x3, y3, x4, y4, x5, y5, 1i;

public AnimationPane(Ilmage imagel,Image image2,lImage image3){
setBackground(Color.blue);

this.imagel = imagel;

this.image2 = image2;

this.image3 = image3;
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x1 = 120;

yl = 90;

X2 = 214;//x1 + 94;

y2 = 121;//y1 + 31;
X3
y3

x4 = 209;//x1 + 89;

y4 = 200;//y1l + 110;
X5
y5

228;//x1 + 108;
193;//y1l + 103;

214;//x1 + 94;
221;//yl + 131;

public void paintComponent(Graphics g){
super .paintComponent(g);
g-drawlmage(imagel;x1, "yl; 420, 336, this);
for (i = 1 ;1*5 < tThread.pro_weightO ; i++) /78T
{
g.drawlmage(image3,400, 352-i*12, /105, 30, this); //igiH
}
Graphics2D g2.= (Graphics2D).-g;
g2.rotate(Math.toRadians(u2),x3,y3); //*%F%Hﬁh = (x3,y3)
g2.drawlmage(image2, x2, y2, 27, 81, this); //ﬁﬁﬁ%f@[

g2.rotate(Math.toRadians(-u2),x3,y3);

g2.rotate(Math.toRadians(u3),x5,y5); //1¢§$Hﬁu i~ (x5,y5)
g2.drawlmage(image2, x4, y4, 10, 23, this); //%ﬁﬁ%Hﬁ

public void actionPerformed(ActionEvent evt){

u = tThread.u;
u2 = u*360;
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u3 = u2 / 10;
cp-repaint();

public static void main(String args[]){
Cli034 app = new Cli034(Q);
app-addWindowL istener(new WindowAdapter(){
public void windowClosing(WindowEvent e){

System.exit(0);

D
app.setVisible(true);
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"+4%= ~ Objlinfo

import java.io.Serializable;

public class ObjInfo implements Serializable{

String user_name;
int info_no;
float paral, para2, para3, parad4, para5,para6,para7;
boolean started;
public ObjiInfo(String user_name, int info_no,
float paral,float para2,float para3,float para4,float para5,float
para6,float para7,boolean started){

this.user_name = user_name;

this.info_no = info_no;

this.paral = paral;
this.para2 = para2;
this.para3 = para3;
this.para4 = para4;
this.para5 = para5;
this.para6é = para6;
this.para7 = para7;

this.started = started;

public int info_no(Q{

return info_no;

public String user_name(){

return user_name;

public float paral(){

return paral;

public float para2(){
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return para?2;

public float para3(){

return para3;

public float parad(){

return para4;

public float para5(){

return para5;

}
public float para6(){

return para6;

}
public float para7(){

return para7;

public boolean started(){

return started;
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4% ~ ~ ObjProcess

import java.io.Serializable;
public class ObjProcess implements Serializable{

int info_no;
double pro_weightO, pro _weight, pro_ped;
long startT, pro _T;

float pro_c, pro_e;

public ObjProcess(int info_no,double pro_ped,double pro weightO, double
pro_weight, long startT, long pro_T, float pro_c, float pro_e){

this.info_no = info_no; [/ EETSE
this.pro_ped = pro_ped; / /A A R
this.pro_weightO. = pro _weightO; A7 TR i

this.pro _weight. = pro-weight; ST i
this.startT ='startT; //1*%@@?ﬂ?mﬁnﬂ%ﬁ
this.pro T = pro T; //4ﬂ$$%bmjpﬁg4ﬁﬂﬂﬁﬁ
this.pro c = pro c; //1:%?%Upgﬁﬁg@$wﬁi5
this.pro_e = pro e; VB

public int info_noQ{

return info _no;

public double pro_ped(QQ{

return pro_ped;

public double pro weightO({

return pro_weightO;

public double pro weight(){

return pro_weight;
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public long startT(){
return startT;

public long pro_TQO{

return pro_T;

public float pro_cQ{

return pro_c;

public float pro_e(Q{

return pro_e;
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