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ABSTRACT:

Based on the stochastic features concerning the key factors influencing knock-on delays,
this project endeavored to correctly reflect the knock on delays that are produced by the initial
delays of Taiwan Railways Administration (TRA) trains and investigate schedule stability issues
that are caused by knock-on delays. To achieve these goals, the Cidu-Hsinchu section of the
TRA was selected as the research site to analyze stochastic features of between-station and
in-station operation times. In addition to collecting data concerning the between-station
operational times of express and commuter trains, the in-station stochastic data for these trains
were also categorized according to peak and off-peak periods and analyzed. A comprehensive
simulation model was developed and employed to process and evaluate the knock-on delays. The
results suggest that the knock-on delays at all stations and two end stations during peak and
off-peak hours converged to constant values. Therefore, this research concludes that the
framework and the simulation model proposed in this research may be helpful for identifying the
key factors affecting knock-on delays, but also the degree of delay impact. The results are also
beneficial for timetable scheduling, analyzing system reliability, and improving service quality.

Based on the results concerning the tolerated number of trains between stations and their
sensitivity towards knock-on delays, increasing the tolerated number of trains between stations
from 1 to 2 demonstrated the greatest reduction in overall delay times; that is, the greatest
increase in system reliability. These results were consequently based on the route capacity and
sensitivity results of between-station block sections and in-station track configuration conditions
of all railway sections. Furthermore, this project performed an additional double-delay test to
analyze the impact of initial delays on knock-on delays. In this test, the knock-on delay of
Nangang Train Station was observed. This test assumed that the first initial delay event
(duration=1h) occurred along the Songshan—Taipei section on the southbound track at 7:10 a.m.
When the second initial delay event occurred in an appropriate interval to the first event, the
impact of the knock-on delay generates an interactive effect linking the two events. When the
time of the second initial delay event (i.e., dual-peak) reaches 1.4 h, the dual peaks converge into
a single peak with a higher extreme. These results suggest the influence of the second initial
delay was even amplified and significantly impacted the reliability of the system.
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using System;
using System.Collections.Generic;
using System.Text;

namespace ClassLibraryl

public class TrainEvent : IComparable<TrainEvent>

{
public static int Num = 0;
public int CompareTo(TrainEvent otherEvent)
if (Time > otherEvent.Time)
{
return 1;
else if (Time < otherEvent.Time)
{
return -1;
}
else
{
return m_SerNum.CompareTo(otherEvent.m_SerNum);
}
}
private Directions m_Dir;
private int m_Time = -RailSystem.DayTime;
private EventTypes m_Type;
private string m_TrainID = null;
private string m Station = null;
private int m_SerNum = O;
public TrainEvent(string TrainID, int Time, string Station, EventTypes Type, Directions
Dir)
{
Num++;
m TrainID = TrainID;
m_Time = Time;
m_Station = Station;
m_Type = Type;
m Dir = Dir;
m_SerNum = Num;
}
public string TrainID
{
get
{ .
return m_TrainlD;
}
set
m_TrainID = value;
}
}
public string Station
{
get
{
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return m_Station;

m_Station = value;
}

public int Time
{

get

{

return m_Time;

m_Time = value;
}

public Directions Dir
{

get

{

return m_Dir;

m Dir = value;

}

public EventTypes Type
{

get

{

return m_Type;

set

{
}

m Type = value;

}

using System;
using System.Collections.Generic;
using System.Text;

namespace ClassLibraryl

public class DwellPlan

{
public string station;
public int expArrTime;
public int expDepTime;
public int actArrTime;

public int actDepTime;

public DwellPlan(string stationName, int arrivalTime, int departureTime)
{

station = stationName;

expArrTime = arrivalTime;

expDepTime = departureTime;

actArrTime = int.MinValue;

actDepTime = int.MinValue;
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public class Train
{
private int m_priority;
public int Priority
{
get { return m priority; }
set { m_priority = value; }

}

private List<DwellPlan> m_dwellPlanList;
public List<DwellPlan> DwellPlanList
{

}

get { return m dwellPlanList; }

public Train()

m dwellPlanList = new List<DwellPlan>();
}

private Directions m Dir;
public Directions Dir
{
get { return m_Dir; }
set { m Dir = value; }

}

private int m_Task=0;
public int Task
{

get { return m_Task; }

public bool NextTask(){
m_Task++;
if (m_Task < DwellPlanList.Count)
return true;
else
return false;

}
public void ResetTask()

m_Task = 0;
}

private string m Location = null;
public string Location
{
get { return m_Location; }
set { m_Location = value; }

}

public int IsArrDelay(int Time)
{

}

return Time - DwellPlanList[Task].expArrTime;
public int IsDepDelay(int Time)
{

}

public int DefaultDwellTime()
{

}
public int DefaultRunningTime()
{

}

return Time - DwellPlanList[Task].expDepTime;

return DwellPlanList[Task].expDepTime - DwellPlanList[Task].expArrTime;

return DwellPlanList[Task].expArrTime - DwellPlanList[Task-1].expDepTime;

}
}
using System;
using System.Collections.Generic;
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using System.Text;
using System.Diagnostics;

namespace ClassLibraryl

{
public enum EventTypes { ARRIVE, DEPART, PASS, FD_START, FD_STOP };
public enum Directions { ASC=0, DESC=1 };

public class Tracks

public Tracks(string Name)
{

m_Name = Name;
Reset();
}

private string m Name;
public string Name

{
}

get { return m_Name; }

private bool m_blocked;
public bool Blocked

{
get { return m_blocked; }
set { m_blocked = value; }

}

private string m_occupied;
public string Occupied

{

}

get { return m occupied; }

private EventTypes m_type;
public EventTypes LastEventType
{

}
private Directions m_direction;
public Directions LastEventDirection

{
)

get { return m_type; }

get { return m direction; }

private int m_time = -RailSystem.DayTime;
public int LastEventTime

{
}

private int m_LastArrTime = -RailSystem.DayTime;
public int LastArrtTime

get { return m_time; }

{
get { return m LastArrTime; }
}
public void Reset()
{
m_time = -RailSystem.DayTime;
m_occupied = null;
m_blocked = false;
m_LastArrTime = -RailSystem.DayTime;
}
public void SetLastEvent(ref TrainEvent TE)
{

m_type = TE.Type;
m_time = TE.Time;
m direction = TE.Dir;
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}

if (EventTypes.ARRIVE=m_ type)
{

m_LastArrTime = TE.Time;
m_occupied = TE.TrainID;

}
else 1f (EventTypes.DEPART == m_type)

Debug.Assert(m_occupied = TE.TrainID);
m_occupied = null;

}
else 1f (EventTypes.PASS = m_type)
{

m_occupied = null;

}

else
Debug.Assert(false);

}

using System;

using System.Collections.Generic;
using System.Text;

using System.Diagnostics;

namespace ClassLibraryl

{

public class Station

{

public int totalDelay = 0;

private int m_headwayDA;

public int H_DA

{
get { return m_headwayDA; }
set { m_headwayDA = value; }

}

private int m_headwayAA;

public int H_AA

{
get { return m_headwayAA; }
set { m_headwayAA = value; }

}

private int m_headwayDD;

public int H_DD

{
get { return m_headwayDD; }
set { m_headwayDD = value; }

}

private int m_headwayAD R;
public int H AD R
{
get { return m_headwayAD R; }
set { m_headwayAD R = value; }
}

private int m_headwayDA_R;
public int H DA_R
{
get { return m _headwayDA R; }
set { m_headwayDA_R = value; }
}

protected Tracks m_trackl;
public Tracks Trackl
{

get { return m_trackl; )
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}

protected Tracks m_track2;
public Tracks Track2
{

}

get { return m_track2; )

private int m_mileage;

/1] <summary>

/1] </summary>

public int Mileage

{
get { return m_mileage; }
set { m_mileage = value; }

}

private int m_minDwellTime;
public int MinDwellTime

{
get { return m_minDwellTime; }
set { m_minDwellTime = value; }
}
public Station()
{
m_trackl = new Tracks("Trackl");
m_track2 = new Tracks("Track2");
}
public virtual string GetStationType()
{
return "Type IV";
}

protected bool CheckTrackNoneOccupy(ref Tracks track)

if (null = track.Occupied && !track.Blocked)
return true;

else
return false;

}
protected bool CheckDA(ref Tracks track, int Time)
{
if ( this.H.DA <= (Time - track.LastEventTime) )
return true;
else
return false;
}
protected bool CheckAA(ref TrainEvent TE, ref Tracks AnotherOne)
{

1f (AnotherOne.LastEventTime < 0)
return true;

if (AnotherOne.LastEventDirection != TE.Dir)
return true;

if ((TE.Time - AnotherOne.LastArrtTime) >= H_AA)

{

return true;
else {

return false;
}

if (EventTypes.ARRIVE == AnotherOne.LastEventType || EventTypes.PASS =
AnotherOne.LastEventType)

if ((TE.Time - AnotherOne.LastEventTime) >= H_AA)

return true;
else

58



return false;

}

else

{

}

}
protected bool CheckDD(ref TrainEvent TE, ref Tracks AnotherOne)
{

return true;

if (AnotherOne.LastEventTime < 0)
return true;

1f (AnotherOne.LastEventDirection != TE.Dir)
return true;

if (EventTypes.DEPART == AnotherOne.LastEventType)

if ((TE.Time - AnotherOne.LastEventTime) >= H_DD)
return true;

else
return false;

}

else

{
}

return true;
}
protected bool CheckAP DP(ref TrainEvent TE, ref Tracks SecTrack)

if (SecTrack.LastEventTime < 0)
return true;

if (TE.Dir != SecTrack.LastEventDirection)
return true;

Debug.Assert(EventTypes .ARRIVE == SecTrack.LastEventType || EventTypes .DEPART =
SecTrack.LastEventType);
1f (EventTypes.ARRIVE == SecTrack.LastEventType)

if ((TE.Time - SecTrack.LastEventTime) >= H_AA)
return true;

else
return false;

}
else
if ((TE.Time - SecTrack.LastEventTime) >= H_DD)
return true;
else
return false;
}

public virtual bool IsAllTrackEmpty()

if (null = m_trackl.Occupied && null == m_track2.Occupied)
return true;

else
return false;

}
public virtual void Reset()
{
m_trackl.Reset();
m_track2.Reset();
}

public virtual bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing)
if (Directions.ASC == TE.Dir)
{

1T (CheckTrackNoneOccupy(ref m_trackl) && CheckDA(ref m_trackl, TE.Time))
{
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m_trackl.SetLastEvent(ref TE);

return true;
}
else
{
return false;
}
}
else
1f (CheckTrackNoneOccupy(ref m_track2) && CheckDA(ref m_track2, TE.Time))
m_track2.SetLastEvent(ref TE);
return true;
}
else
{
return false;
}
}

}

public virtual bool Depature(ref TrainEvent TE)
{
if (Directions.ASC == TE.Dir)

m_trackl.SetLastEvent(ref TE);
}

else

{
}

m_track2.SetLastEvent(ref TE);

return true;

public virtual bool Passing(ref TrainEvent TE)

i return Arrival(ref TE,false);
public virtual void SetTrackBlock(string track, bool block)
{ Debug.Assert(track !'= "Track3");
Debug.Assert(track !'= "Track4");
if (m_trackl.Name == track)
m_trackl.Blocked = block;
ilse 1f (m_track2.Name == track)
m_track2.Blocked = block;
} }

}

public class Stationl : Station
{
private Tracks m_track3;
public Tracks Track3
{

}

private Tracks m_track4;
public Tracks Track4

{

}

public StationlI()

get { return m_track3; }

get { return m_track4; )

m_track3 = new Tracks("Track3");
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m_track4 = new Tracks("Track4");

}
public override string GetStationType()
{
return "Type I";
}

public override bool IsAllTrackEmpty()

if (null = m_trackl.Occupied && null == m_track2.0Occupied && null ==
m_track3.0ccupied && null == m_track4.Occupied)
return true;
else
return false;

}

public override void Reset()

{
m_trackl.Reset();
m_track2.Reset();
m_track3.Reset();
m_track4.Reset();

}

public override bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing)

if (Directions.ASC = TE.Dir)

return Arrival(ref TE, IsFollowingTrainPassing, ref m_trackl, ref m_track3);
else

return Arrival(ref TE, IsFollowingTrainPassing, ref m_track2, ref m_track4);

private bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing, ref Tracks Pri,
ref Tracks Sec)

if (CheckTrackNoneOccupy(ref Sec) && CheckDA(ref Sec, TE.Time) && CheckAA(ref TE,
ref Pri))

Sec.SetLastEvent(ref TE);
return true;

}
else 1f (CheckTrackNoneOccupy(ref Pri) && CheckDA(ref Pri, TE.Time) && CheckAA(ref
TE, ref Sec))

Pri.SetLastEvent(ref TE);
return true;

}

else

{
}

return false;
}
public override bool Depature(ref TrainEvent TE)
if (Directions.ASC = TE.Dir)
return Depature(ref TE, ref m_trackl, ref m_track3);
else
return Depature(ref TE, ref m_track2, ref m_track4);
}
private bool Depature(ref TrainEvent TE, ref Tracks Pri, ref Tracks Sec)
{
Debug.Assert((Pri.Occupied == TE.TrainID && Sec.Occupied != TE.TrainID) ||
(Pri.0ccupied != TE.TrainID && Sec.Occupied == TE.TrainID));
if (Pri.Occupied == TE.TrainID)
if ( CheckDD(ref TE, ref Sec) )

Pri.SetLastEvent(ref TE);
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return true;

}
else
{
return false;
}
}
else
if (CheckDD(ref TE, ref Pri))
Sec.SetLastEvent(ref TE);
return true;
}
else
{
return false;
}
}
}
public override bool Passing(ref TrainEvent TE)
{
if (Directions.ASC == TE.Dir)
return Passing(ref TE, ref m_trackl, ref m_track3);
else
return Passing(ref TE, ref m_track2, ref m_track4);
}

private bool Passing(ref TrainEvent TE, ref Tracks Pri, ref Tracks Sec)

1T (CheckTrackNoneOccupy(ref Pri) && CheckDA(ref Pri, TE.Time) && CheckAP DP(ref TE,

ref Sec) )
{
Pri.SetLastEvent(ref TE);
return true;
}
else
{
return false;
}
}
public override void SetTrackBlock(string track, bool block)
{
1f (Track3.Name == track)
Track3.Blocked = block;
}
else if (Track4.Name = track)
Track4.Blocked = block;
}
else
{
base.SetTrackBlock(track, block);
}
}

}

public class Stationll : Station
{
private Tracks m_track3;
public Tracks Track3
{

}

public StationII()

get { return m_track3; }

m_track3 = new Tracks("Track3");
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}

public override string GetStationType()
{

}
public override bool IsAllTrackEmpty()

return "Type II";

if (null == m_trackl.Occupied && null == m_track2.0ccupied && null ==
m_track3.0Occupied)
return true;
else
return false;

public override bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing)

{

return true;
public override bool Depature(ref TrainEvent TE)
{

return true;

public override bool Passing(ref TrainEvent TE)
{

}

return true;
}

public class StationlII R : Station
{

private Tracks m_track3;

public Tracks Track3

{

}

get { return m_track3; }

private string m_Type;
public string Type
{

get { return m_Type; }

public StationIII R(string type)
{
m_track3 = new Tracks("Track3");
m_Type = type;
CrossOverInfo Rule;
switch (type)

case "IIT_R":

Rule = new CrossOverInfo("0=>Track3", "Track2=>1", false);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("Track2=>1", "O=>Track3", true);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("Track3=>1", "O=>Track3", true);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("1=>Track2", "Track3=>0", false);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("Track3=>0", "l=>Track2", true);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("Track3=>0", "l=>Track3", true);
CrossInfoList.Add(Rule);

break;

case "IIT L":

Rule = new CrossOverInfo("0==>Trackl", "Track3=>1", false);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("Track3=>1", "O=>Trackl", true);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("Track3=>1", "O=>Track3", true);
CrossInfolList.Add(Rule);

Rule = new CrossOverInfo("1==>Track3", "Trackl=>0", false);
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CrossInfolList.Add(Rule);
Rule = new CrossOverInfo("Trackl=>0", "l=>Track3", true);
CrossInfolList.Add(Rule);
Rule = new CrossOverInfo("Track3=>0", "l=>Track3", true);
CrossInfolList.Add(Rule);
break;

case "II":
Rule = new CrossOverInfo("Track3=>1", "O=>Track3", true);
CrossInfoList.Add(Rule);
Rule = new CrossOverInfo("Track3=>0", "l=>Track3", true);
CrossInfoList.Add(Rule);

break;
default:
Debug.Assert(false);
break;
}
}
public override string GetStationType()
{
return "Type IIT_R";
}

public override bool IsAllTrackEmpty()

if (null = m_trackl.Occupied && null == m_track2.0ccupied && null ==
m_track3.Occupied)
return true;
else
return false;

}
public override void Reset()
{
m_trackl.Reset();
m_track2.Reset();
m_track3.Reset();
foreach (CrossOverInfo rule in CrossInfolList)
rule.Reset();
}
}

private List<CrossOverInfo> CrossInfoList = new List<CrossOverInfo>();

private void UpdateCrossoverInfo(ref TrainEvent TE, string TrackName)

{
string RouteName = null;
switch (TE.Type)
{
case EventTypes.ARRIVE:
RouteName = ((int)TE.Type).ToString() + RailSystem.AndSymbol + TrackName;
UpdateCrossoverInfo(TE.Time, RouteName);
break;
case EventTypes.DEPART:
RouteName = TrackName + RailSystem.AndSymbol + ((int)TE.Type).ToString();
UpdateCrossoverInfo(TE.Time, RouteName);
break;
case EventTypes.PASS:
RouteName = ((int)TE.Type).ToString() + RailSystem.AndSymbol + TrackName;
UpdateCrossoverInfo(TE.Time, RouteName);
RouteName = TrackName + RailSystem.AndSymbol + ((int)TE.Type).ToString();
UpdateCrossoverInfo(TE.Time, RouteName);
break;
default:
Debug.Assert(false);
break;
}
}

private void UpdateCrossoverInfo(int Time, string RouteName)
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foreach( CrossOverInfo rule in CrossInfolList )
rule.UpdateFirstRoute(Time, RouteName);

private bool CheckCrossoverHeadway(ref TrainEvent TE, string TrackName)
{

string RouteName=null;

switch (TE.Type)
{

case EventTypes.ARRIVE:
RouteName= ((int)TE.Type).ToString()+RailSystem.AndSymbol+TrackName;
return CheckCrossoverHeadway(TE.Time, RouteName);
//break;

case EventTypes.DEPART:
RouteName= TrackName+RailSystem.AndSymbol+((int)TE.Type).ToString();
return CheckCrossoverHeadway(TE.Time, RouteName);
//break;

case EventTypes.PASS:
RouteName= ((int)TE.Type).ToString()+RailSystem.AndSymbol+TrackName;
bool bl = CheckCrossoverHeadway(TE.Time, RouteName);
RouteName= TrackName+RailSystem.AndSymbol+((int)TE.Type).ToString();
bool b2 = CheckCrossoverHeadway(TE.Time, RouteName);
return ( bl && b2);
//break;

default:
Debug.Assert(false);
return true;

}
private bool CheckCrossoverHeadway(int Time, string RouteName)
foreach (CrossOverInfo rule in CrossInfolList)
if (false == rule.CheckHeadway(Time, RouteName, H_.DA_R, H_.AD R) )
return false;

}

return true,

}

public override bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing)

{
if (Directions.ASC == TE.Dir)
return Arrival(ref TE, IsFollowingTrainPassing, ref m_trackl, ref m_track3);
else
return Arrival(ref TE, IsFollowingTrainPassing, ref m_track2, ref m_track3);
}

private bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing, ref Tracks Pri,
ref Tracks Sec)

if (IsFollowingTrainPassing)

1f (CheckTrackNoneOccupy(ref Sec) && CheckDA(ref Sec, TE.Time) && CheckAA(ref
TE, ref Pri) && CheckCrossoverHeadway(ref TE, Sec.Name))

Sec.SetLastEvent(ref TE);
UpdateCrossoverInfo(ref TE, Sec.Name);
return true;
telse 1f ( CheckTrackNoneOccupy(ref Pri) && CheckDA(ref Pri, TE.Time) &&
CheckAA(ref TE, ref Sec) && CheckCrossoverHeadway(ref TE, Pri.Name) )

Pri.SetLastEvent(ref TE);
UpdateCrossoverInfo(ref TE, Pri.Name);

return true;
lelse
{ ‘
return false;
}
lelse

{
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if (CheckTrackNoneOccupy(ref Pri) && CheckDA(ref Pri, TE.Time) && CheckAA(ref
TE, ref Sec) && CheckCrossoverHeadway(ref TE, Pri.Name))
{

Pri.SetLastEvent(ref TE);
UpdateCrossoverInfo(ref TE, Pri.Name);
return true;

}
else 1f (CheckTrackNoneOccupy(ref Sec) && CheckDA(ref Sec, TE.Time) &&
CheckAA(ref TE, ref Pri) && CheckCrossoverHeadway(ref TE, Sec.Name))

Sec.SetLastEvent(ref TE);
UpdateCrossoverInfo(ref TE, Sec.Name);
return true;

}

else

{
}

return false;

}

public override bool Depature(ref TrainEvent TE)

if (Directions.ASC == TE.Dir)

return Depature(ref TE, ref m_trackl, ref m track3);
else

return Depature(ref TE, ref m_track2, ref m_track3);

}
private bool Depature(ref TrainEvent TE, ref Tracks Pri, ref Tracks Sec)

Debug.Assert((Pri.Occupied == TE.TrainID && Sec.Occupied !'= TE.TrainID) ||
(Pri.Occupied != TE.TrainID && Sec.Occupied == TE.TrainID));

if (Pri.Occupied == TE.TrainID)

{

1f (CheckDD(ref TE, ref Sec) && CheckCrossoverHeadway(ref TE, Pri.Name) )
Pri.SetLastEvent(ref TE);

UpdateCrossoverInfo(ref TE, Pri.Name);
return true;

}
else
{
return false;
}
}
else
if (CheckDD(ref TE, ref Pri) && CheckCrossoverHeadway(ref TE, Sec.Name))
{
Sec.SetLastEvent(ref TE);
UpdateCrossoverInfo(ref TE, Sec.Name);
return true;
}
else
{
return false;
}
}

}

public override bool Passing(ref TrainEvent TE)

if (Directions.ASC = TE.Dir)
return Passing(ref TE, ref m_trackl, ref m_track3);
else
return Passing(ref TE, ref m_track2, ref m_track3);
}

private bool Passing(ref TrainEvent TE, ref Tracks Pri, ref Tracks Sec)

{
1T (CheckTrackNoneOccupy(ref Pri) && CheckDA(ref Pri, TE.Time) && CheckAP _DP(ref TE,
ref Sec) && CheckCrossoverHeadway(ref TE, Pri.Name))
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Pri.SetLastEvent(ref TE);
UpdateCrossoverInfo(ref TE, Pri.Name);
return true;

}
else
{
return false;
}
}
public override void SetTrackBlock(string track, bool block)
{
Debug.Assert(track '= "Track4");
if (Track3.Name == track)
Track3.Blocked = block;
}
else
{
base.SetTrackBlock(track, block);
}
}

}

public class StationlII L : Station
{

private Tracks m_track3;

public Tracks Track3

{

get { return m_track3; }

public StationIII_L()

{
m_track3 = new Tracks("Track3");
}
public override string GetStationType()
{
return "Type III_L";
}

public override bool IsAllTrackEmpty()

if (null = m_trackl.Occupied && null == m_track2.0Occupied && null =
m_track3.Occupied)

return true;
else
return false;
}
public override bool Arrival(ref TrainEvent TE, bool IsFollowingTrainPassing)
{
return true;
}
public override bool Depature(ref TrainEvent TE)
{

return true;

public override bool Passing(ref TrainEvent TE)
{

}

return true;

public class CrossOverlInfo
{
private int m_LastFirstRouteTime=-RailSystem.DayTime;
private string m FirstRoute;
private string m_SecondRoute;
bool m_Is H DA R;
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public CrossOverInfo(string FirstRoute, string SecondRoute, bool Is_H_DA_R)
{

m_FirstRoute = FirstRoute;

m_SecondRoute = SecondRoute;

m_Is_ HDAR=1Is_HDAR;

public void UpdateFirstRoute(int NowTime, string RouteName)
{
if (m_FirstRoute == RouteName)
m_LastFirstRouteTime = NowTime;

public void Reset()
{
m LastFirstRouteTime = -RailSystem.DayTime;

éublic bool CheckHeadway(int NowTime, string RouteName, int H DA R, int H AD R)
if (m_SecondRoute == RouteName )
if (m_Is_H DAR)
if ((NowTime - m_LastFirstRouteTime) >= H_DA_R)
return true;

else
return false;

}
else
i1f ((NowTime - m_LastFirstRouteTime) >= H_AD R)
return true;
else
return false;
}
}
else
{
return true;
}
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