L) a A dq ¥ a d
ﬂTi‘WW‘L!TL!TWﬂ]QUﬂ!ﬂﬂIﬂﬂﬂTﬁﬂ’izqﬂﬂ1%§$ﬂﬂﬁ1iﬁu!ﬂﬂ‘i’lNgNﬂTﬂﬂ’i

Tumsszyan@eduasguHauY : DIUANMITINIAUATIIVEAM

WeaMANIFM Irenar

a a Jd X & (Y} a Y] a
InentinusHiluaiuvtisvesmsfnmmunangasiFyaInanssumansurmiana
) ) \
1IHIAINTINVUA
a U = =
umIngnagnaluladysins

WUmsdnm 2554



THE DEVELOPMENT OF ACCIDENT CLOCK BY USING
THE APPLICATION OF GIS IN ORDER TO

IDENTIFY HAZARDOUS LOCATIONS :

A CASE STUDY IN NAKHON RATCHASIMA PROVINCE

Phattarasuda Witchayaphong

A Thesis Submitted in Partial Fulfillment of the Requirement for the
Degree of Master of Engineering in Transportation Engineering
Suranaree University of Technology

Academic Year 2011



(%) a A dJ a [
msnanInImMUamglaemslszgnalFszuvmsaumanagimans

TumsszyaeIduAs UUIUY : NSAUANBIVIHIAUATIIF AN

£4
a a = ! &

a [ a o J W I
urIneaoma Tuladgsuis eyia ivineinusaiuiiuarunilsvesnsdnm

Murangaslsyauriaia

A a Aajo J
(1. 93.77 0 aNTIUaA)

59993 MIVAIEIIING

a a J
AUTNTTUNITADUINYIUNUD

(0. A5.A5A0 ATHI)

sEsIUNTTUMS

@ Jd v
(37, AT.INUNA TAUITIN)

I a a J
NITUNIT (E]'l%'liflﬂlﬁﬂ‘hl'nﬂﬁﬂuwu‘ﬁ)

1 o

(9. A3.57NA QUYUNNUT)

NITUNIT

4 o A J
(57. 5.9. AT.NUATT G]ﬂuﬂﬁ$ﬁ1ﬁu)

AMUAdININIINTIUAIANS



Anggan Isensd : mawaninefame Taemsdszgnd 195z v saume
magimanslumsszygadessunsisuuauy : nsdins s iauasnsdin

(THE DEVELOPMENT OF ACCIDENT CLOCK BY USING THE APPLICATION

OF GIS IN ORDER TO IDENTIFY HAZARDOUS LOCATIONS : A CASE STUDY IN
NAKHON RATCHASIMA PROVINCE) 011387113011 : 509/ans19138

AT IAUNA Saurs, 113 wih.

a o g dyd @ s @ A =R a 4 A o a
fﬂi'ﬁ]ﬂﬂﬁQuﬂ?@lﬂﬂigﬁﬁﬂﬂﬁﬂlW@ﬁﬂ‘]&ﬂﬂlﬂiTg'ﬂW'@@Lﬁﬂﬁ@u@lﬁ1ﬂﬂ]ﬁ]\1ﬂ1ilﬂﬂ

Q
Y

gifAig T T UUaNUA AN TN uNe1noHe TAIMTAUATIIFTU AIVYAUNIT
Jq 9 a va 9 v Y wa Y o
Uszgndlduirnigiama lumsnamumuanulasans uazud lvilymguame 1y
] A A 9 o Y A Iy v Y ax Aq Y o
WUWNUNNEIToINDNIUA LY UAAITI5 #I98 Tanuniuitnisa g lunsiinuage
[ 9 yas . o [ 1 a wa
suasionaz 1a1aon 1935 Rate Quality Control Tun13i1vuAgAdUATIOABNITINAGLIALYA
A = v 9 ~ 9 A 4 a v dy Y o A
iesnnlianummzaunudoyan 15 lumsding iz Tnsnuideil lanannszuunaeluns
a s A o I 7 9 Y .
Anszirgadesouasieuuouulugdunuvewivuled ASPNET Taoilszgnd 19 Microsoft
. . < A A o = v 3 9
Visual Studio 2010 C# Express 11/ua5oai@lunisiannssuuuazinssanudoyalugiuny

9

4 < ' '
F1UUD AATAUNAAIY Microsoft SQL Server 2005 Express MOANNAZAINTIAG 18ADNT

Y
® a 4 v 9 =< 1 = a wa A
NN WATIEH tazdanuTeya FaludIumauannagaTsamsnagiame lugluuunnun
a a o 9 A 9 a P ' 3 oA A
dlaanseiind Iaol¥ Google Map eunsastenlaelnmsinsieiiulledr951a57 Hnkede
1 @ a V2N 4 £ o 1 ~ g’:
aug llnumsuaasdoyavesuninigliamaio Tad o adeiu 9 aseauanIn
I a o 9 a 4 @ A Y a o dy A A [
anutluase awnsoriiwa 14 luas g iwigavilsnne liifaduas s uiuideiae

a wa A J o v o 14
managame oilse Temilumsaatwiugiame nazmsdsulgud luauninvesouu

ao 'l

A% IFINITUVUA AeiioreNANYI

= = A A o=
ﬂﬂ’lﬁﬁﬂﬂ’] 2553 ﬁ’lflllf]%'@@’m’]ﬁflﬂlﬁﬂkﬂ




PHATTARASUDA WITCHAYAPHONG : THE DEVELOPMENT OF
ACCIDENT CLOCK BY USING THE APPLICATION OF GIS IN ORDER
TO IDENTIFY HAZARDOUS LOCATIONS : A CASE STUDY IN
NAKHON RATCHASIMA PROVINCE. THESIS ADVISOR : ASSOC.

PROF. VATANAVONGS RATANAVARAHA, Ph.D., 113 PP.

ACCIDENT CLOCK/HAZARDOUS LOCATIONS/RATE QUALITY CONTROL/

NAKHON RATCHASIMA PROVINCE

This research mainly aims to identify and analyze hazardous locations of traffic
accidents resided on a main road in the area of Muang District, Nakhon Rachasima
Province, simultaneously with the application of accident clock in safety planning and
accident prevention for parties related to road traffic accidents. Researchers have
reviewed various methods of the identification of the hazardous locations, and then
selected ‘Rate Quality Control’ technique to identify hazardous locations based on
accident rates found appropriately for the data. In this research, a system approaching
to identify hazardous locations on roadways in the pattern of ASP.NET website was
developed. The research applies Microsoft Visual Studio 2010 C# Express as a tool to
develop such system integrating with Microsoft SQL Server 2005 Express — an
information database pattern for data storage which is considerably more convenient,
faster and easier to record, to analyze and to store data. Thus, the locations of accident
risks are visualized through the electronic chart based on Google map to facilitate a
quick and reliable analysis coinciding with data display of accident clock for largely

understanding such locations in real conditions.



As well, the outcomes would help to identify factors affecting hazardous
conditions in the emphasis areas in order to reduce the number of accidents and to

continuously improve road quality.
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1) IEANNDVDININAYLAITA (Accident Frequency Methods)
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4) Statistical Rate Quality Control Techniques
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using (SqlCommand com = con.CreateCommand())

{

if (isAdd)

{

else

com.CommandText = "INSERT INTO bzAccident (Source, SceneName,
SceneDate, Route, Km, M, Lat, Lng, SmallNoM, SmallNoF, SeriousNoM,
SeriousNoF, DeadNoM, DeadNoF,

"DamageAmount, ZoneRow, Detail, Solve, Degree, Direction, EditCode,
EditDate, standard, location, c_way, vehl, veh2, veh3, veh4, vehS5, veho,
veh7, veh§, veh9, veh10, veh11, veh12, veh13, veh14, doh, c¢_cause,
weather, ¢_type)

"VALUES(@Source, @SceneName, @SceneDate, @Route, @Km, @M,
@Lat, @Lng, @SmallNoM, @SmallNoF, @SeriousNoM, @SeriousNoF,
@DeadNoM, @DeadNoF, (@DamageAmount, @ZoneRow, "

"@Detail; @Solve, @Degree, @Direction; (@EditCode, @EditDate,
@standard, @location, @c_way, @vehl, @veh2, @veh3, @veh4, @vehS,
@veh6, @veh7, @veh8, @veh9, @vehl0, @vehl1, @vehl2, @vehl3,
@vehl4, @doh, @c cause, @weather, @c _type)";
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com.CommandText = "UPDATE bzAccident SET Source = @Source,
SceneName =@SceneName, SceneDate =@SceneDate, Route =@Route, Km
=@Km, M =@M, SmallNoM =@SmallNoM, SmallNoF =@SmallNoF, SeriousNoM
=@SeriousNoM, SeriousNoF =@SeriousNoF, DeadNoM =@DeadNoM, DeadNoF
=@DeadNoF, Damage Amount =@DamageAmount, Direction =@Direction,
ZoneRow =@ZoneRow, Solve =@Solve, Detail =@Detail, Degree =(@Degree,
EditCode =@EditCode, EditDate =@EditDate, standard =@standard, location
=@]location, ¢ way =@c way, VEH1 =@VEHI1, VEH2 =@VEH2, VEH3 =@VEH3,
VEH4 =@VEH4, VEH5 =@VEHS, VEH6 =@VEH6, VEH7 =@VEH7, VEHS8
=@VEHS, VEH9 =@VEH9, VEH10 =@VEH10, VEH11 =@VEH11, VEH12
=@VEH12, VEH13 =@VEH13, VEH14 =@VEH14, DOH =@DOH, c_cause
=@c_cause, weather =@weather, ¢_type =@c_type WHERE (RowOrder =
@RowOrder)";
H

com.Parameters. Add(new SqlParameter("@Source",

((DropDownList)dtvData.FindControl("ddISource")). Text));

com.Parameters.Add(new SqlParameter("@SceneName",

((TextBox)dtvData.FindControl("txtSceneName")).Text));

com.Parameters.Add(new SqlParameter("@SceneDate",

Convert. ToDateTime(((TextBox)dtvData. FindControl("txtSceneDate")). Text + " " +
((DropDownList)dtvData.FindControl("ddISceneH")).Selected Value + ":" +

((DropDownList)dtvData.FindControl("ddISceneM")).Selected Value)));

com.Parameters.Add(new SqlParameter("@Route",

((DropDownList)dtvData.FindControl("ddIHighway")).SelectedValue));

com.Parameters.Add(new SqlParameter("@Km",

((TextBox)dtvData.FindControl("txtKm")).Text));

com.Parameters.Add(new SqlParameter("@M",

((TextBox)dtvData.FindControl("txtM")).Text));

com.Parameters.Add(new SqlParameter("@Lat", Convert. ToDouble(0)));

com.Parameters.Add(new SqlParameter("@Lng", Convert.ToDouble(0)));




com.Parameters.Add(new SqlParameter("@SmallNoM",
((TextBox)dtvData.FindControl("txtSmallNoM")).Text));

com.Parameters.Add(new SqlParameter("@SeriousNoM",
((TextBox)dtvData.FindControl("txtSeriousNoM")).Text));

com.Parameters.Add(new SqlParameter(""@DeadNoM",
((TextBox)dtvData.FindControl("txtDeadNoM")).Text));

com.Parameters.Add(new SqlParameter("@SmallNoF",
((TextBox)dtvData.FindControl("txtSmallNoF")).Text));

com.Parameters.Add(new SqlParameter("@SeriousNoF",
((TextBox)dtvData.FindControl("txtSeriousNoF")).Text));

com.Parameters.Add(new SqlParameter("@DeadNoF",
((TextBox)dtvData.FindControl("txtDeadNoF")).Text));

com.Parameters.Add(new SqlParameter("@DamageAmount",
((TextBox)dtvData.FindControl("txtDamage Amount")). Text));

com.Parameters.Add(new SqlParameter("@ZoneRow",
((DropDownList)dtvData.FindControl("dd1Zone")).Selected Value));

com.Parameters. Add(new SqlParameter("@Detail",
((TextBox)dtvData.FindControl("txtDetail")). Text));

com.Parameters.Add(new SqlParameter("@Solve",
((TextBox)dtvData.FindControl("txtSolve'")).Text));

com.Parameters.Add(new SqlParameter("@Degree",
(Int32)acc.GetAccidentDegree(Convert. ToInt32(((TextBox)dtvData.FindControl("txtDeadNo
M")).Text) + Convert. ToInt32(((TextBox)dtvData.FindControl("txtDeadNoF")).Text),

Convert.ToInt32(((TextBox)dtvData.FindControl("txtSeriousNoM")).Text) +
Convert.ToInt32(((TextBox)dtvData.FindControl("txtSeriousNoF")).Text),

Convert.ToInt32(((TextBox)dtvData.FindControl("txtSmallNoM")).Text) +
Convert.ToInt32(((TextBox)dtvData.FindControl("txtSmalINoF")).Text))));

com.Parameters.Add(new SqlParameter("@Direction",

((DropDownList)dtvData.FindControl("ddIDirection")).Selected Value));
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com.Parameters.Add(new SqlParameter("@EditCode", Session["code"]));
com.Parameters.Add(new SqlParameter("@ZEditDate", DateTime.Now));
String temp ="";
RadioButton rd;
//standard
rd = acc.GetRadioButtonChecked("sr", dtvData);
temp += Convert.ToInt32(rd.ID.Substring(2, 2)).ToString();
rd = acc.GetRadioButtonChecked("sb", dtvData);
temp += Convert.ToInt32(rd.ID.Substring(2, 2)).ToString();
rd = acc.GetRadioButtonChecked("sl", dtvData);
temp += Convert.ToInt32(rd.ID.Substring(2, 2)). ToString();
rd = acc.GetRadioButtonChecked("st", dtvData);
temp += Convert.ToInt32(rd.ID.Substring(2, 2)).ToString();
rd = acc.GetRadioButtonChecked("ss", dtvData);
temp += Convert. ToInt32(rd.ID.Substring(2, 2)).ToString();
com.Parameters. Add(new SqlParameter("@standard", temp));
//location
com.Parameters.Add(new SqlParameter("@]location",
acc.GetSelectedCheckBox("sd!", 16, dtvData)));
/lc_way
com.Parameters.Add(new SqlParameter("@c_way",
acc.GetSelectedCheckBox("cs", 12, dtvData)));
/lvehl-14
for (Int32i=1; 1 <= 14; i++)
{
com.Parameters.Add(new SqlParameter("@VEH" + i.ToString(),
((TextBox)dtvData.FindControl("txtre" + String.Format("{0:00}", 1))).Text));
}
//doh
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com.Parameters.Add(new SqlParameter("@DOH", acc.GetSelectedCheckBox("dv",
9, dtvData)));

/lc_cause

com.Parameters.Add(new SqlParameter("@c_cause",
acc.GetSelectedCheckBox("cc", 15, dtvData)));

/Iweather

com.Parameters.Add(new SqlParameter("@weather",
acc.GetSelectedCheckBox("we", 5, dtvData) + acc.GetSelectedCheckBox("ww", 4, dtvData)
+ acc.GetSelectedCheckBox("wr", 5, dtvData)));

/lc_type

com.Parameters.Add(new SqlParameter("@c_type", acc.GetSelectedCheckBox("tr",
14, dtvData)));

com.ExecuteNonQuery();

}
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Double distance, sm, em;

Boolean convert =

Double. TryParse(((TextBox)dtvData.FindControl("txtDistance")).Text, out distance);

convert =
Double. TryParse(((TextBox)dtvData.FindControl("txtStartKm")). Text, out sm);
convert =
Double.TryParse(((TextBox)dtvData.FindControl("txtEndKm")).Text, out em);
using (SqlCommand com = con.CreateCommand())
{
if(isAdd==true)
{
com.CommandText = "INSERT INTO bzHighway (Route, Name, Distance,
StartKm, EndKm, Description, OrderNo, EditCode, EditDate)
VALUES(@Route, @Name, @Distance, @StartKm, @EndKm,
@Description, @OrderNo, @EditCode, @EditDate)";
H
else
{
com.CommandText =" UPDATE bzHighway SET Name=@Name,
Description=@Description, Distance=@Distance, EditCode=@ZEditCode,
EditDate=@ZEditDate, StartKm=@StartKm, EndKm=@EndKm WHERE
RowOrder=@RowOrder";
}
com.Parameters.Add(new SqlParameter("@Route",

((TextBox)dtvData.FindControl("txtRoute")).Text));
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com.Parameters.Add(new SqlParameter("@Name",
((TextBox)dtvData.FindControl("txtName")).Text));
com.Parameters.Add(new SqlParameter("@Distance", distance));
com.Parameters.Add(new SqlParameter("@StartKm", sm));
com.Parameters.Add(new SqlParameter("@EndKm", em));
com.Parameters.Add(new SqlParameter("@Description",
((TextBox)dtvData.FindControl("txtDescription")). Text));
com.Parameters.Add(new SqlParameter("@OrderNo", Convert. ToInt32(0)));
com.Parameters.Add(new SqlParameter("@EditCode", Session["code"]));
com.Parameters.Add(new SqlParameter("@EditDate", DateTime.Now));
try { com.ExecuteNonQuery(); grdView.DataBind(); }
catch {flag = false; }
}
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protected void ProcessData()
{
32 yl1, y2, y3;
Double i, s, e, t, sp;
csAccident acc = new csAccident();
s=1;
e =300;
sp=1;
if (s >e)

acc.Split = 1;
y1 = Convert.ToInt32(ddlYearl.SelectedValue) - 543;

y2 = Convert.ToInt32(dd1Year2.SelectedValue) - 543;

if (yl>y2)
{

y3=y2;
y2=yl;
yl=y3;

}

for (y3 =yl; y3 <=y2; y3++)
acc.AADTCollection.Add(new csAccident. AnnualData(y3,

acc.GetAADT(ddIHighway.SelectedValue, y3)));
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//Split segment

for(i=s;i<=¢e;i+=sp)

{

acc.SegmentCollection.Add(new csAccident.AccidentSegment());

acc.SegmentCollection[acc.SegmentCollection.Count - 1].Segment = i;

acc.SegmentCollection[acc.SegmentCollection.Count - 1].AnnualCollection =
acc.GetAccidentFrequency(ddIHighway.SelectedValue, acc. AADTCollection, i, sp);

acc.SegmentCollection[acc.SegmentCollection.Count - 1].AccidentFrequencyTotal();

}

//AADTAvg

acc.ProcessAADTAverage();

/IR

acc.ProcessAccidentRate();

//Ra

acc.ProcessAccidentRate Average();

//IRc

acc.ProcessAccidentRateCritical();

//Df

acc.ProcessDangerFactor();

Double acctotal = 0;

foreach (csAccident.AccidentSegment seg in acc.SegmentCollection)

{

acctotal += seg.AccidentFrequency;

}

//StartKm

GetStartKM();

if (acctotal > 0)

{




Int32 index;

DataRow dr;

DataTable dtAcc = new DataTable();

dtAcc.Columns.Add("Row", typeof(Int32));

dtAcc.Columns.Add("KM", typeof(String));

dtAcc.Columns.Add("StartKM", typeof(Double));

dtAcc.Columns.Add("Ra", typeof(Double));

dtAcc.Columns.Add("Frequency", typeof(Int32));

dtAcc.Columns.Add("Ranking", typeof(Int32));

List<csAccident.AccidentSegment> Is =
acc.GetRanking(csAccident.ProcessMethods.RateQualityControl);

for (index = 0; index <= 50; index++)

{

if (index < Is.Count && ls[index].AccidentRate > 0)

{

dr = dtAcc.NewRow();

dr["Row"] = index;

dr["KM"] = String.Format(" {0:#,##0.00}", Is[index].Segment);

dr["StartKM"] = StartKm;

dr["Ra"] = Is[index].AccidentRate;

dr["Frequency"] = Is[index].AccidentFrequency;

dr["Ranking"] = Is[index].Ranking;

dtAcc.Rows.Add(dr);

IsKm.Add(new KMInfo(Convert.ToInt32(Convert. ToDouble(dr["KM"])), 0,
Convert.ToInt32(StartKm)));

//1sKm.Add(new ListItem(dr["Km"].ToString(), dr["Km"].ToString()));

}
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else

DataView view = dtAcc.DefaultView;

view.Sort = "Ra DESC, Ranking ASC, KM ASC";
ViewState["DataAcc"] = dtAcc;

grdView.Visible = true;

grdView.DataSource = dtAcc;
grdView.DataBind();

}

{

grdView.DataSource = null;
grdView.Visible = false;
}
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<script type="text/javascript">

var line;
var gr;

var objevent;

function loadlayer(ls, path) {

map.clearOverlays()

var newline = new Array();

for (var i = 0; i < path.length; i++)
newline[i] = new GLatLng(path[i].Lat, path[i].Lng);
var color = "#{fffff";

line = new GPolyline(newline, color, 3, 0.3);
map.addOverlay(line);

if (path.length > 0)

createdirection(ls);
setTimeout("CloseInfo();", 1000);

}

function createdirection(ls) {

var pl = new Array();

var p2 = new Array();

var d = new Array();

for (i = 0; i <Is.length; i++) {

p1li] = line.GetPointAtDistance((parselnt(Is[i]. Km) - parselnt(Is[i].Start)) * 1000);
p2li] = line.GetPointAtDistance((parselnt(Is[i]. Km) - parseInt(Is[i].Start) +

parseFloat(0.999)) * 1000);

if (p1[i] !'= null && p2[i] != null) {

d[i] = new GDirections();
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d[i].loadFromWaypoints([p1[i], p2[i]], { getPolyline: true }); }
else

d[i] = null;

}

for (i = 0; i < d.length; i++) {

var data = Is[i].Km;

if (d[i] != null) {
GEvent.addListener(d[i], "load", (function (km) {
return function () {
var poly = this.getPolyline();
map.addOverlay(poly);
poly.color = "#dd0000";

GEvent.addListener(poly, "mouseover", function () {

this.overlay = new MapTooltip(this, 'Km-Station: ' + parselnt(km) + " -

parselnt(parselnt(km) + parselnt(1)));
map.addOverlay(this.overlay);
GEvent.addListener(poly, 'mouseout', function () {

map.removeOverlay(this.overlay);

1;
1;
GEvent.addListener(poly, "click", function () {

aobj = "map";

H+

doPostBack('<%= udpData.ClientID %>', "map,0," + km + ",1," + road +

"0+ y2 "yl
1
}
H(1s[i].Km));
}
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function acclist() {
var pop = $find("AccBehavior");
pop._popupElement.style.zIndex = "9001";
pop._backgroundElement.style.zIndex = "9000";
pop.show();
}
function closeacc() {
$find("AccBehavior").hide();
if (aobj == "clock") {
$find("ClockBhvrPopupBehavior').set parentElementID($get("'<%=
pnlShow.ClientID %>").id);
$find("ClockBhvrPopupBehavior').set _positioningMode(0);
if (objevent.bubbles == undefined)
objevent.cancelBubble = true;
else
objevent.stopPropagation();
$find("ClockBhvr'). onFocus();
H

function showclock(e, highway, segment, split, y1, y2) {

objevent = ¢;

if (gr = null || gr != undefined)

gr.clear();

PageMethods.GetClockPoint(highway, segment, split, y1, y2, onSuccess);

}

function onSuccess(p) {
var area ="";
var point;

var col = new jsColor("blue");

var canvas = $get("canvas");
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canvas.innerHTML = "<img src="img/Clock.png' border="0' usemap="#maparea'
style="z-index: 101' />";

gr = new jsGraphics(canvas);

for (var i=0; i< p.length; i++) {

point = new jsPoint(p[i]. X, p[i].Y);

gr.fillCircle(col, point, 3);

point = null;

}

for (var i = 0; i < p.length; i++) {

area += "<area shape='circle' coords=""'+ p[i]. X +", " + p[il.Y + ", &
href="javascript:void(0)' onclick='showdeatil(\"" + p[i].Hour + "\",\"" + p[i].Segment + "\",
\"" + p[i].Split + "\", \"" + p[i]. Highway + "\", \"" + p[i].Degree + "\", \"" + p[i]. YearMax +
"\" A" + p[i]. YearMin + "\")' />";

H

canvas.innerHTML += "<map id='maparea' name='maparea’ style="z-index: 102">" +
area + "</map>";

$find("ClockBhvrPopupBehavior').set _parentElementID($get("'<%=
pnlShow.ClientID %>").id);

$find("ClockBhvrPopupBehavior').set_positioningMode(0);

if (objevent.bubbles == undefined)

objevent.cancelBubble = true;

else

objevent.stopPropagation();

$find("ClockBhvr')._onFocus();

}

function showdeatil(hr, seg, sp, hw, d, max, min) {

aobj = "clock";
doPostBack('<%= udpData.ClientID %>', "clock," + hr +"," + seg +"," +sp +"," +
hw + "," + d + "’ll + maX + H,ll + min);

}
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function accinfo(id) {
PageMethods.GetAccidentInfo(id, onGetSuccess);

}

function onGetSuccess(info) {

$("#<%= IblCaption.ClientID %>").val(info.Name);
$("#<%= txtCause.ClientID %>").val(info.Cause);
$("#<%= txtSolve.ClientID %>").val(info.Solve);
$get('info').innerHTML = info.Description;
$get('photosec').innerHTML = info.PhotoDescription;
$get("videosec').innerHTML = info.VideoDescription;

$get('filesec’).innerHTML = info.FileDescription;

var pop = $find("InfoBehavior");
pop._popupElement.style.zIndex = "9003";
pop._backgroundElement.style.zIndex = "9002";
pop.show();

H

var y1, y2, road, aobj;

function startprocess() {

y1 = $("#<%= ddlYearl.ClientID %> option:selected").text();

y2 = $("#<%= ddlYear2.ClientID %> option:selected").text();

road = $("#<%= ddIHighway.ClientID %> option:selected").val();

var | HTML = "ﬂgﬂ‘lﬁﬁ)tgfﬂﬂj ...<br/><br /><img src="../img/ajax-loader2.gif' />";
OpenInfoBox(I HTML, true);

}

function setcenter(km) {

if (line != undefined) {

level = map.getZoom();

map.setCenter(line.GetPointAtDistance(km), level);

}
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function CloseInfo() {
document.getElementByld("infooverlay").style.display = "none";

h

function OpenlnfoBox(p HTML, p_ShowCloseBtn) {

document.getElementByld("infotext").innerHTML = p HTML,;

document.getElementByld("infooverlay").style.display = "block";

}

function setbound() {

$(‘#<%= pnlData.ClientID %>").height(cheight);

}

</script>




HNANUIN U
a d' Yo A A d ] Y =
‘l.l‘}’lﬂ’ﬂ?»l’J‘lﬂﬂ1‘§1’lvlﬂi‘ﬂﬂ1§ﬂWNW!NSJ!!WﬂHﬁ%ﬁ’JNﬂﬂ‘leﬂ

Journal of Society for Transportation and Traffic Studies (JSTS)

Vol.2 No.3 (P.46-55) September 2011



102

Journal of Society for Transportation and Traffic Smdies (JSTS) Vol.2 No.3

The Application of Accident Clock for the Identification of Hazardous Locations
:A Case Study of Nakhon Ratchasima Province

Phattarasuda WITCHAYAPHONG Vatanavongs RATANAVARAHA
Graduate Student Associate Professor

School of Transportation Engineering School of Transportation Engineering
Suranaree University of Technology Suranaree University of Technology
111 University Avenue. Muang District 111 University Avenue. Muang District
Nakhon Ratchasima 30000 Thailand Nakhon Ratchasima 30000 Thailand
Fax: +66(0)4-422-4239 Fax: +66(0)4-422-4239

E-mail: p.witchayaphong(@gmail.com E-mail: vatanavongs@yahoo.com
Chisanu AMPRAYN

Assistance Dean in Student Affairs
Faculty of Engineering

Sripatum University

Chatuchak, Banglkok 10900 Thailand
FAX +66(0)2-579-1111 ext 2147
E-mail: chisanu.am@spu.ac.th

ABSTRACT:

This research aims fo identify and analyze hazardous road locations on a main road in the area of
Muang District. Nakhon Rachasima Province. together with the application of accident clock in safety
planning and accident prevention for relevant stakeholders. Researchers have reviewed various
methods for the identification of hazardous locations. and then selected ‘Rate Quality Control’
technique to identify hazardous locations based on accident rates considered appropriate for the data.
In this research, a system approaching to identify hazardous locations on roadways in the pattern of
ASPNET website was developed. The research applies Microsoft Visual Studio 2010 C# Express as a
tool to develop such system integrating with Microsoft SQL Server 2005 Express — an information
database pattern for data storage which is considerably more convenient, faster and easier to record, to
analyze and fo store-data. Thus. the locations of accident risks are visualized through the electronic
chart based on Google map to facilitate a quick and reliable analysis coinciding with data display of
accident clock for better understanding such locations in real conditions. As well, the outcomes would
help to identify factors affecting hazardous condifions in ‘the focussed areas in order to reduce the
number of accidents and to contimously improve road safety.

Key Words: Accident Clock, Hazardous Locations. Nakhon Ratchasima
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1. BACKGROUNDS

As it is currently known that, in each year. traffic
accidents have certainly become one of the major
causes of serious injuries and the massive loss of
lives and properties. Hence, the reduction of
accidents and casualties on roads has been
included in Thailand National Agenda.
Accordingly. the government announced year
2010 as ‘the year of public safety” with the
slogan ‘Transportation Security. Thai Society
Happy’. Albeit. during the previous months.
traffic accident statistics are still quite high.
especially in high seasons which have seen as
higher injury and fatality. It associates with the
data of Central Information Technology Center.
Royal Thai Police found that the number of
accidents among years 2000-2004 increased
from 79.737to 124.530 cases. Affer that the
trend has been declining. In the year 2009, the
rates have been increasing up to 84.806 cases.
According to the year 2000a nd 2009, such
accident rates at 11.988 a nd 11.048 f afalifies
were reported. respectively [Royal Thai Police.
2010]. Each accident incurred not only personal
injuries or even deaths. but also exfensive
property damages. slow fraffic. and restricted
flow. In addition, it may cause even greater
damage of immeasurable value to society such as
image of tourism city. image of fravel safety. efc.

In addition, the accident situation of Thailand is
extremely addressed ~ by World = Health
Organization [WHO. 2010},that only 10 percent
of accident data were used for-studying and
reporting in order to develop practical preventive
measwres. So. it is amajor challenge for Thai
society to design ‘how fo increase data usage for
a problem analysis and improve a highly
efficient level of data management bearing on
sustainably solving the critical damage’. Based
on this issue. the most important thing is to
transform ‘available data’ info ‘information’ for
obvious illustration; for example, ‘calculating
mortality rate compared to the number of
population’ or ‘conducting the data set of risk
locations, and then representing cause-and-effect

relationship to analyze and to continuously
improve leaming’. After information synthesis, it
becomes fo be integrated info an actual practice
toward the sustainable achievement of accident
reduction targets.

Through synthesizing ‘data’ into ‘information’
with the aim of traffic accident prevention and
reduction. the identification of hazardous road
location is one of important activity required for
incessantly carrying out by using road accident
statistics, fraffic vohumes. road lengths to
calculate *Actual Accident Rate’ for a particular
roadway location compared with ‘Critical
Accident Rate’ to consider hazardous areas.
Therefore, this research swrvey develops a
system assisted for identifying hazardous
locations onm ain road in the area of Muang
District. Nakhon Rachasima Province with the
pattern  of ASPNET website by applying
Microsoft Visual Studio 2010 C# Express as a
tool for a system development and storing data in
an information database pattern with Microsoft
SQL Server 2005E xpress — providing a
convenient. fast and easy way to record. to
analyze and to store data. Moreover, the
illustration of locations of accident risks through
the electronic chart based on Google map can
facilitate a quick and reliable analysis.
Corresponding with data display of accident
clock. if largely enables understanding hazardous
locations in‘real conditions. Also. the outcomes
can confribute to find potential factors that affect
hazardous conditions in the concerned areas.
expected to benefit for solving traffic problems.
reducing the number of fatalities. injuries,
disabilities and properties of all related
stakeholders. Furthermore. the research can be
useful for road safety planning such as
determining work zone traffic control. arranging
more patrolling police officers particularly in the
hazardous areas, sefting systematic roadside
inspection. and allocating budgets for road
improvements. It could be indicated that the
overall results dedicate the reduction of
enormous nation’s loss and provide efficient
safety to road users.
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2. OBJECTIVES

The research of the Application of Accident
Clock for the Identification of Hazardous
Locations has three objectives as follows:

« To identify and analyze hazardous
locations of road traffic accidents

« To develop and apply ‘Accident Clock’
in safety planning and solving accident problems
for authorities in charge of work related traffic
accidents

« To provide a system in the website
pattern for learning

3. RESEARCH METHODOLOGY

e Review of related literatures and
previous studies

« Swvey on the selected study area -
National Highway No.304, and then plan for data
collection

« Collect data required for identifying
hazardous locations

e Conduct technology  trals  for
developing ASP.Net website by applying
Microsoft Visual Studio 2010 C# Express as a
tool for system development and store the data in
an information database pattern with Microsoft
SQL Server 2005 Express

« Calculate the hazardous locations

«  Provide conclusions and suggestions

4. DATA COLLECTION

The selected study area for this research is
National Highway No.304, Nakhon Ratchasima
Province being performed in the multi-lane
highway constructed with asphalt concrete road
surface. The start of the study is from KM109 —
KM132 covering total of 24 km. Data gathered
for analyzing hazardous locations include,

« Accident statistics on National Highway
No.304 during year 2008, 2009 and 2010

« Average Annual Daily Traffic (ADDT)
on the area of National Highway No.304 during
year 2008, 2009 and 2010

« Physical road characteristics on National
Highway No.304

uka
Fhun bl

Figure 1 The study area - National Highway
No.304, Nakhon Ratchasima KM109 — KM132

5. DEFINITION OF HAZARDOUS
LOCATIONS

Hazardous Road Locations refer to the parts of
road network where accidents always happen
and/or the accident risks are present and
expected fo be improved. Since accidents have
occmired many times in the same location and
they have shown the similar characteristics, it is
possible that one cause might be derived from
road . defection and environment. [Office of
Transport and Traffic Policy and Planning
(OTP)., 2005]
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6. ANALYSIS OF HAZARDOUS
LOCATIONS

The calculation technique to identify hazardous
locations comprises the following steps:

6.1 Input data of road network and then divide it
into segments at the length of 0.1.0.3.0.50r 1
km by using ‘Fixed technique’ as illustrated in
Figuwre 2 [S. Utainarumol et al. 2000 and
Krungboonklong et al.. 2007]

EKM0 EM1 EKM2 EKM3 KM4 EKMS5S EKM6
L ! L L L L I

=

01km

Floating Technigue 0.1 km.

EM0 EM1 EKM2 EKM3 EKM4 EMS5 EME

i

0.5 km.

Fixed Technique 0.5 km.

Figure 2 Two types of road segmentation:
‘Floating Technique’ and ‘Fixed Technique”

After the accident database was completed. the
hazardous roadway locations were idenfified
based on the following methods [Zegeer 1982]:

6.2 Calculate hazardous roadway locations, for
which researchers select ‘Rate Quality Control

Method" in which hazardous locations are
identified by calculating ‘Accident Rate’
proposed in Equation (1)

R =_4*1,000,000/(365*T*V*L) ()
Where,

R = Accident Rate for road segment (expressed

as accidents per million vehicle-km).
Total accidents occurred during the
analysis period (3 years),

T = Study period (3 years).

V = Average Annual Daily Traffic (AADT)
during the analysis period. and
L = Road segment length (0.1, 0.3. 0.5, 0.7 and

1 km).

19

In the next step. ‘Accident Rate’ from Equation
(1) is used for determining ‘Average Accident
Rate’ (R;). which is an average value of the total
number of accident rates of all segments. The
result provides the data for calculating critical
accident rate (R.) as shown in Equation (2). It is
based onthe assumptions that the crashes are
approximated by the Poisson distribution. If the
actual accident rate for any particular locations is
greater than the critical accident rate. such
location is considered ‘Hazardous’. [Vatanavong
et al.. 2007]

R. =R, + K(R/E)™? + I/(2E) 2
Where.
R, = Critical Accident Rate (accidents per

million vehicles or accidents per million
vehicle-km),

Average Accident Rate for all road
segment of similar characteristics or on
similar road type (accidents per million
vehicles or million vehicle-km),
Probability factor determined by the level
of statistical significance desired for R,
i.e.. at 95% confidence level: K = 1.61. and
Millions vehicle-km of vehicles traversing
road segment during the analysis period =
(365¥T*+¥*L)/1,000,000.

Ry =

Affer calculating the crifical accident rate (R.).
‘Dangerous. Factor” (DF) is determined by
Equation (3)
DFE =R/R, 3)
Particular roadway segment that presents the
largest value of DF is considered as the most
hazardous location.
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7. DEVELOPMENT OF DATABASE
SYSTEM

Microsoft SQL Server 2005 Express is applied
for as ystem development to store database
system and to validate and directly upgrade from
program. as well it is convenient to create the
relationship between databases as shown in
Figure 3.

Based on Figure 3, it is clearly seen that system
development comprises the application of four
tables that include (1) Table of accident record
(bzAccident); (2) Table of the list of accident
zones (bzAccidentZone): (3) Table of the list of
National Highway (bzHighway): and (4) Table
of Average Annual Daily Traffic (AADT)
(bzHighwayAnnual)
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Figure 4 Accident data storage
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Figure 5 Accident record

il uaiuioning

PR —— e P

Figure 6 The storage of the list of accident zones
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Figure 7 The storage of the list of
National Highway
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Figure 8 The storage of Average Annual Daiiy
Traffic (AADT)
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8. THE ANALYSIS RESULTS

According to a system designed by technology
used for developing ASP.Net website through a
tool of Microsoft Visual Studio 2010C #
Express, users can determine the data that
requires the identification of hazardous locations
such as selecting of hazardous location
techniques, specifying highway kilometer (KM)
and dividing the segment length of roadway
under study.

8.1 Analysis of Hazardous Locations from a
System
Based on observed accident data. hazardous
locations can be addressed by ‘Accident
frequency Method’ through counting the number
of accidents on divided highway segment
illustrated by the graph of the relationship
between the accident frequency and highway
segment for each kilometer as shown in Figure9.

]
X

Figure 9 Graph of Accident Frequency of
Highway segment for each kilometer

3 =

o

e

Figure 10 Accident Map by usiné ‘Accident
Frequency Method"

A system analyzes hazardous locations on
National Highway No.304 based on the data of
the mumber of accidents and average annual daily
traffic corresponding Equations (1). (2) and (3)
provide the results of ‘Rate Quality Control’
method from dividing the segment length of
highway at 1 km as shown in Figurel1.

Sassribees Linathes e P ITS—Y 3841

Figure 11 The relationship between segment and
accident rate (per 1.000.000 vehicles) for each
kilometer

Figurell shows the curves of the critical accident
rate and the accident rate of each segment. The
comparison of both graphs noticeably describes
that location of KM 127+000 — 127+999 and
KM 128+000 — 128+999 are considered
‘hazardous’ since the observed accident rate of
both segments are greater than the critical
accident rate (R: 0.2378 = R, 0.2090).
Regarding the findings. the average accident rate
represents equal to 0.0743 (Ry; = 0.0718). And
also. sequence of accident rates of all segments is
carried out in consistently with hazardous
ranking as shown in Figure 12.




108

Journal of Society for Transportation and Traffic Smdies (JSTS) Vol.2 No.3

. Frequen Accident .
Km-5tation antl:iﬂ::t Rate DF Ranking

127+000 — 127+999 4 0.2378 1.14 1
128+000 — 128+999 4 02378 1.14 1
130+000 — 130+999 3 0.1783 085 2
111+000 - 111+999 2 0.1189 057 3
120+000 - 120+999 2 0.1189 037 3
121+000 — 121+999 2 0.1189 0.57 3
1314000 - 131+000 2 0.1189 037 3
109+000 — 109+999 1 00594 028 4
110+000 — 1104999 1 00394 028 4
114+000 — 114+999 1 0.0594 018 4
115+000 — 113+999 1 0.0594 0.28 4
116+000 — 116+999 1 0.0594 028 4
119+000 - 119+99% 1 0.0594 0.28 4
122+000 —122+999 1 0.0594 028 4
123+000 - 123+999 1 0.0394 0.28 4
126+000 — 126+299 1 0.0594 0.28 4
129+000 — 129+009 1 0.0594 0.28 4

Figure 12 Ilustration of table of accident rates
of each highway segment
(as of segment length at 1 km)

8.2 Map Iustration and Accident Clock

Accident clock is a ftool assisted for the
illustration of the accident severity level at any
time of particular hazardous locations. This
circle hierarchy involves listing each erash
occurring at a site under one of four severity
classes: Fatal crash. serious crash, slight crash
and property damage only.
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Figure 13 Accident Clock
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It is standard practice for these crashes to be
classified by injury severity as fatal. serious or
slight. as follows: [DFID 2003]

* A fatal crash is one in which one or
more persons are killed as a result of the
accident. provided death occurs within 30 days
(Vienna Convention 1968).

* A serious crash is one in which there are
no deaths. but one or more persons are seriously
injured. A serious injury is defined in the UK as
either one for which a person is detained in
hospital as an 'in patient'. or if any one of the
following injuries are sustained whether or not
he or she is detained in hospital: fractures.
concussion. internal injuries. crushing. severe
cuts and lacerations. or severe general shock
requiring medical treatment. In the UK this
category includes deaths occurring after 30 days.

* A slight crash is one in which there are
no deaths or serious injuries. but a person is
slightly injured. This will be an injury of a minor
character such as a cut, sprain or bruise.

* A damage only crash is one in which no
one is mjured, but damage to vehicles and or
property is sustained.

In terms of the analysis of hazardous locations
through a system. besides the illustration of the
results through a map of hazardous location on
highway segments. the display visualizes in to a
color spectmim according fo accident rates as
shown in Figure 14. In case, users need the
informatien of overall accidents occurred in
particular highway segments. they can click on
the color line, and then system will display the
required information in the pattern of ‘Accident
Clock’. The total number of accidents will be
showed in the clock.
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Figure 14 Map and Accident Clock on National
Highway No. 304 at KM 127+000 — 127+099

The system can display the details of particular
accident with the information of accident
characteristics as shown in Figure 15.
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Figure 15 Information of accident characteristics
on National Highway No. 304 at KM 127+000 —
127+999
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9. BENEFITS

The application of ‘Accident Clock’ for the
identification of hazardous locations would
benefit other users as follows:

9.1 Benefits for Related Authorities

« Increasing and developing a capability
of public sector staff that are responsible and
involved in the prevention of road traffic
accidents. as prepared data is even ready
enabling for an analysis of the real problems.

« Identifying hazardous locations on main
road in the area of Muang District, Nakhon
Ratchasima Province in order to provide
guidelines for related departments to improve
road safety on such area, and to alleviate the
severity of fraffic accidents because of gefting
the exact locations of accidents and being
preparedness, leading to increase safety.

+« Allowing police officers and security
agencies to set roadside inspection at specific
time when knowing that at hazardous locations,
what time usually shows the accident frequency.

+  (Gefting benefits for road safety planning
of related authorities.

+ Providing a guideline for developing
database system of traffic accidents in other
provinces.

« Supporting public sectors to determine
strategic plans for the real problem areas that
would lead to reserve national resources and to
accurately allocate budgets for efficiently solving
1oad accidents. This will be feasible if budgets
will be given to the appropriate areas that need
the most improvement.
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9.2 Benefits for Public

+ Recognizing the people of hazardous
locations onm ain road in the area of Nakhon
Rachsima Province where accidents usually
occur. It consequently raises the consciousness
of people to prepare the prevention and to
increase the awareness of risks in that particular
roadway, resulting in reducing the risks of traffic
accidents on such roadway.

e Perceiving the causes of traffic
accidents on particular roadway can result in
changing people’s misbehaviors to use the road
addressed as public property.

« Meanwhile people recognize the
particular hazardous locations on m ain road in
the area of Nakhon Rachsima Province: they can
choose the new route to avoid encountering
expected hazardous road at that time.

+« Providing knowledge to students in
terms of the application of information system in
tracing the position of hazardous road locations
and subsequently in understanding the causes of
accident hazards being more likely to happen
from road usage.

10. CONCLUSIONS

By applying Rate Quality Confrol method for the
identification of hazardous locations on National
Highway No. 304, the research found that two
locations, as of | km segment length are
considered to be significantly greatest hazardous
including highway KM 127 = 127+999 and
KM 128+000 — 128+999. Dangerous Factor (DF)
of both locations is equal to 1.14, representing
the maximum value. Furthermore, considering
‘Accident Clock’ of such segments, the study
found 4 c rashes at a particular highway KM
1274000 — 127+999, by which accidents occur
during 11 pm to 6 am, at the locations being
studied. According to such number, only 1 was

found serious injury and other three were
property damages. For highway KM 128+000 —
128+999, the findings found the similar number
of accidents as previous one, by which accidents
occur during 4 pm to 1 am; however, 2 crashes
were reported as serious injury and the other two
were property damages that can be illustrated in
Figure 16.

No0.304 at KM127+000 — 127+999 and
KM128+000 — 128+999

The development of a decision-making tool for
identifying hazardous location on road network
can be used to display the potential exposure
locations onm ain road in the area of Muang
District. Nakhon Rachasima Province. The
system  would actually benefit to alleviate
accident problems. Developing system with
ASPNET website applies Microsoft Visual
Studio 2010 C# Express as a development tool
for storing data in the pattern of information
database system through Microsoft SQL Server
2005 Express. which is convenient, fast. and easy
to record, analyze and store data. As well, system
users can refrieve and direct access accident data
through website. Moreover, the system
development is exerted to provide guidelines for
related authorities to improve safety on such
hazardous locations and to reduce the severity of
traffic accident because of gefting the exact
locations of accidents and being preparedness,
leading to increase of safety.
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