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Objectives of the Workshop/TrainingObjectives of the Workshop/Training

To understand possible function of STRADA in 
urban transport planningurban transport planning
To practice step-by-step technical process of 
SSTRADA
To discuss next steps to deepen knowledge and 
skills
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ProgramProgram

Day 1
(24/03)

Orientation
A Transport planning and STRADA(24/03) A. Transport planning and STRADA
B. Technical process of STRADA

Day 2
(25/03)

C. Installation of STRADA and DaCRISS
database( )
D. Various use of Highway Reporter
E. Matrix manipulation
F P ti (1)F. Practice (1)

Day 3 G Practice (2)Day 3 
(26/03)

G. Practice (2)
Discussion and wrap-up
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A TRANSPORT PLANNING AND STRADAA. TRANSPORT PLANNING AND STRADA
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Areas of STRADA ApplicationAreas of STRADA Application

Road network analysis/planning
R d j ( d i b id fl )Road project (road section, bridge, flyover, etc) assessment
Intersection analysis
Demand management analysis
Transit line analysis
Others
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Road Network Planning ProcessRoad Network Planning Process

Step 1: Build road network plan      
(based on urban plan)

Existing and Future Urban 
Development Frameworkp

Step 2: Prepare demand data       
(OD trip table)

Step 3: Anal e net o k Alternative Road Road TrafficStep 3: Analyze network 
performance to identify 
supply-demand gaps

Alternative Road 
Network Plan

Road Traffic 
Demand

Step 4: Prepare alternative road 
networks and improvement 
plans

Gap Analysis
• Quantitative
• Qualitativeplans

Step 5: Repeat Step 3 (feedbacks)
Step 6: Select optimum alternative Assessment

No No

Yes
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Proposed Road Network

Person Trip SurveyPerson Trip Survey

"Person trip" refers to the movement of a person
The Person Trip Survey aims to capture all movements on 
one day by investigating 

"what kind of person" moved ,
"when", 
"for what purpose", 
"from where" ,"to where", and
"by what modes of transportation"
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Transport Demand ForecastTransport Demand Forecast

Total daily demand:
Future Demand (2008-2025)

Total daily demand:
2,284 (000) trips/day -> 6,666 (000) trips/day *2.92

(incl 745 (000) walk)(incl. 745 (000) walk)
413 (000) PCU/day -> 1241 (000) PCU/day *2.93

Average trip length:

4.59 km -> 8.53 km *1.86

Traffic load (PCU-km): 2.93 * 1.86 = 5.45
assumed modal share: bus 35% car 15% M/C 50% andassumed modal share: bus 35%, car 15%, M/C 50%, and
average occupancy: bus 15, car 2.0, M/C 1.3
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Trip Generation and Attraction 2008 and 2025)Trip Generation and Attraction 2008 and 2025)

2008 2025
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Trip Distribution (OD Table)Trip Distribution (OD Table)
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Impact of “Do Nothing”/”Do Committed” NetworkImpact of “Do Nothing”/”Do Committed” Network

Congestion Ration (V/C)

2008 2025 Do Nothing 2025 Do Committed
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Analysis of “Do Nothing” NetworkAnalysis of “Do Nothing” Network

2008 2025 2025/ 08
Traffic Demand (000 PCU) 424 1,241 2.9

Traffic 
Load

PCU-km (000) 2,594.4 11,172.2 4.3
PCU hrs (000) 59 1 473 1 8 0Load PCU-hrs (000) 59.1 473.1 8.0

Travel 
Features

Ave. Travel Speed (kph) 43.9 23.6 0.5
Ave. V/C Ration 0.18 0.69 3.7

Transport 
Cost 
(000 US$)

Vehicle Operating Cost 284.6 1,920.9 6.8
Passenger Time Cost 359.6 6,307.1 17.5

(000 US$) Total 644.2 8,228.0 12.8
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Analysis of “Do Committed” NetworkAnalysis of “Do Committed” Network

2008 2025 2025/ 08
Traffic Demand (000 PCU) 424 1,241 2.9

Traffic 
Load

PCU-km (000) 2,594.4 10,939.1 4.2
PCU hrs (000) 59 1 368 4 6 2Load PCU-hrs (000) 59.1 368.4 6.2

Travel 
Features

Ave. Travel Speed (kph) 43.9 29.7 0.7
Ave. V/C Ration 0.18 0.60 3.3

Transport 
Cost 
(000 US$)

Vehicle Operating Cost 284.6 1,662.4 5.8
Passenger Time Cost 359.6 4,866.7 13.5

(000 US$) Total 644.2 6,529.1 10.1
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Future ScenarioFuture Scenario

Modal Share (%) Average Occupancy
( )( ) (pax)

M/C Car Bus M/C Car Bus
Base Target 50 15 35 1.3 2.0 36Base Target 50 15 35 1.3 2.0 36

1. Present 94 2 4 1.3 2.0 15
2. Target 70 20 10 1.3 2.0 15

Alternative 3. Strong Bus 
Improvement 35 15 50 1.3 2.0 50

4 Increased of Car4. Increased of Car 
Use 60 30 10 1.3 2.0 15
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Traffic Assignment on Future Network by ScenarioTraffic Assignment on Future Network by Scenario

Target Alt 1 PresentTarget Alt.-1 Present

15
Alt.-2 Trend Alt.-3 High Bus Alt.-4 High Car

Proposed Master Plan NetworkProposed Master Plan Network
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Effects of Master Plan NetworkEffects of Master Plan Network

2008 2025 2025/ 08
Traffic Demand (000 PCU) 424 1,241 2.9

Traffic 
Load

PCU-km (000) 2,594.4 6,035.5 2.3
PCU hrs (000) 59 1 154 4 2 6Load PCU-hrs (000) 59.1 154.4 2.6

Travel 
Features

Ave. Travel Speed (kph) 43.9 39.1 0.9
Ave. V/C Ration 0.18 0.38 2.0

Transport 
Cost 
(000 US$)

Vehicle Operating Cost 284.6 799.4 2.8
Passenger Time Cost 359.6 2,096.0 5.8

(000 US$) Total 644.2 2,895.3 4.5
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B TECHNICAL PROCESS OF STRADAB. TECHNICAL PROCESS OF STRADA

1. Outline of JICA STRADA
2. OD Table2. OD Table
3. Network
4. Parameter
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5. Traffic Assignment

What is “JICA STRADA“ ?What is “JICA STRADA“ ?

JICA STRADA is a computer software developed by 
JICA for application in transport demand analysis and 

i t It i bb i ti f “S t fassignment. It is an abbreviation of “System for 
TRAffic Demand Analysis”.

This software has been adopted among the world 
cities such as…
• Metro Manila (Philippines: 1999 2002 2005)• Metro Manila (Philippines: 1999, 2002, 2005)
• Hanoi (Vietnam: 2005)
• Lima (Peru: 2004)
• Ho Chi Minh City (Vietnam: 2004)
• Nairobi (Kenya: 2004)
• Jakarta (Indonesia: 2003)• Jakarta (Indonesia: 2003)
• Cairo (Egypt: 2002)
…etc.
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Possible AnalysisPossible Analysis

Road Network Evaluation
Road Project EvaluationRoad Project Evaluation
Mass Transit Evaluation
Traffic Flow Analysis at intersectionsTraffic Flow Analysis at intersections
Road Use Fee Setting
Environmental Impact Evaluation

100
50 

Unit: 1,000 PCU/day
25 

Environmental Impact Evaluation
….etc 2779

48 47

9210

9233

230
249

2402020 (Do-Nothing) 2020 (Do-Master Plan)

9210

238

20

2769

7273
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Structure of JICA STRADAStructure of JICA STRADA

Composed by 17 programs for data basic processing, 
traffic assignment and transport evaluation for traffictraffic assignment and transport evaluation for traffic 
demand analysis   

Data Processing Assignment Evaluation
For Network

GIS Converter
Network Editor

T it Li Edit

•Incremental
•User Equilibrium

Highway Reporter

Matrix Manipulator Trip Matrix Builder

Transit Line Editor •Stochastic UE
•Time of Day UE
•Combined Model
•Transit

Intersection
Analyzer

OD Calibrator Disaggregate Model

•Transit
•LP

Evaluator

F OD

21

For OD

4 Steps Method4 Steps Method

1. Trip Generation/Attraction 2. Trip Distribution

Traditional approach for future traffic demand forecast  
1. Trip Generation/Attraction 2. Trip Distribution

How many people are 
going out or coming in?

How many people are 
moving between A and B ?

3 Modal Split 4 Traffic Assignment3. Modal Split

MC Bus

4. Traffic Assignment

How many vehicles on each link?

22
How many people are moving 

between A and B by each mode ?

4 Step Method: OD Creation4 Step Method: OD Creation

Trip Generation/Attraction
Generation

OD Table

How many trips will 
generate/attract at the zone?

ea
tio

n

Trip Distribution

How many trips will travel 
b t ?

Attraction

O
D

 C
re

Modal Split

between zones?

How many trips will be done 
by each mode? Railway

Traffic Assignment

How many trips will use the 
d/ t ?
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road/route?
Car

Bus

4 Steps Method: Input & Output4 Steps Method: Input & Output

STEP 1
Input Output

Present OD Trips

Future Socio 
Economic 

Framework

Trip Generation 
and Attraction

Generated and 
Attracted Trips by 

Zone

STEP 1

Trip Distribution OD Table
STEP 2

Interzonal 
Impedance

Modal Split OD Tables by 
STEP 3

Impedance

Vehicle Modal Split

T ffi A i t A i d T ffiF t N t k

Modes

STEP 4

Ownership

Traffic Assignment Assigned TrafficFuture Network

24

Evaluation Performance Indicator
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4 Steps Method: Framework4 Steps Method: Framework

Trip Generation
STEP 1

OD CalibratorMatrix Manipulator

OD table related

Trip Generation 
and Attraction Trip Matrix Builder Disaggregate Model

OD CalibratorMatrix Manipulator

N t k l t d
Trip Distribution

STEP 2

GIS Converter

Network Editor Transit Line Editor

Network related

Modal Split
STEP 3

GIS Converter

Incremental Assignment Time of Day UEA

Assignment related

STEP 4

Incremental Assignment

User Equilibrium Assignment Stochastic UEA

Transit Assignment

Time of Day UEA

Combined Assignment
Traffic Assignment

LP Assignment

Evaluation related
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Evaluation Highway Reporter

Intersection Analyzer

Evaluator

Matrix ManipulatorMatrix Manipulator

Edit of OD matrix, Zonal Attributes ,Trip Generation 
and Attraction
Control total adjustment, Calculation across two or 
more OD matrices and across files
Displaying data, Division and consolidation of zones

26

Network EditorNetwork Editor

Edit of Network, Create of Assignment parameter
Enhancement of a visual data check functionEnhancement of a visual data check function

27

Incremental AssignmentIncremental Assignment

Traffic Demand Assignment by Incremental Approach
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Highway ReporterHighway Reporter

Displaying Assignment Results, The metafile output of 
a displaya display
Route information, Directional traffic, Interzonal Time 
distancedistance
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What is OD Table?What is OD Table?

OD table express the movements of people/commodities
by using a zoning matrixby using a zoning matrix

Need to convert all areas into ‘zone’-Need to convert all areas into zone
-Need to know the movements of 
people/commodities between any two zones

30

Zoning System on Zoning System on DaCRISSDaCRISS

31

OD Table (Matrix)OD Table (Matrix)

1 2   3   4   …………………… Totalfrom
To

1

2

from

3

4 io
n

4

…
…

… en
er

at
i

…
…

…
…

G
e

…

Total
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How to Make OD Table for the Present SituationHow to Make OD Table for the Present Situation

Person Trip Survey Cordon Line Survey

In-Out
Out-In

In-In In-Out

Study Area Study AreaOut-In-OutStudy Area Study Area

S Li S

Out In Out

In-Out
Screen Line Survey

Out-In-Out

In-In

Out-In

Out In Out
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Study Area

Various Types of OD in STRADAVarious Types of OD in STRADA

AOD : normal type
(Showing traffic demand between zones …etc)     

IOD : impedance matrix
(Showing travel time between zones …etc)

GAD : generation/attractiong
(Showing generation and attraction on each zones)
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OD Table: CalculationOD Table: Calculation

+ : add
i- : minus

* : multiply (only Aij*Bij=Cij)p y ( y j j j)
/ : divide (only Aij/Bij=Cij,Bij>0)

ExEx.
OD for Car OD for Bus OD for Car & Bus

+ =
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OD Table: Zoning CalculationOD Table: Zoning Calculation

Prepare PZN (Zoning parameters)
O i i l Z N Z ith %Original Zone       New Zone with %

1
Original New

1

Ex. 8 zones
2
3
4

2
.
.

63 zones
4
5
.

.

.

.

Original New
40%

643 zones

1
2
3

1
2
3

40%
20%

40%

36
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Adjusting ODAdjusting OD

by Total/Mode/File
by FRATAR Methodby FRATAR Method

37

Showing ODShowing OD

Desired Line

38

Road Network on Road Network on DaCRISSDaCRISS

30

169

11
2728

41

49

1

5

6

8
9

10

11

12

15

16
17

18

19

20

21

22

23

24

25 26

29
43

45

170

2

3

4

7

13

14

31
35

36

42
55

172

34
36

37
38

39

40

50

3233
47

52

39
54

56
171

The Flow for Traffic AssignmentThe Flow for Traffic Assignment

Zone j

Building network
Travel speed

j

Z i

jp
Link capacity
QV function

i

Zone i

Preparation of Parameter File 
Zone centroidZone centroid
Time equivalence (Value of Time) 
Link cost function

i j
Average occupancy
PCU (Passenger car unit) factor by mode j

Vehicle trips are assigned on the network
Several assignment technique
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Building Network: Road Network on Building Network: Road Network on DaCRISSDaCRISS

Code Name of Road Origin Destination Kind of 
Road

Length 
(km)

Asphalt No. of 
Lanes Clearance Capacity

L (Km) W (m)( ) ( )
U01 Lê Duẫn Bạch Đằng Điện Biên Phủ Urban 2.223 2.223 15.00 4 1.00 56,250 

U02 Đống Đa Bạch Đằng Ông Ích Khiêm Urban 1.800 1.800 15.20 4 1.20 56,250 

U03 Bạch Đằng Đống Đa Đường 2/9 Urban 2.542 2.542 15.00 4 1.00 56,250 

U04 Ông Ích Khiêm Nguyễn Tất Thành Thanh Duyên Urban 0 030 0 030 16 00 4 2 00 56 250U04 Ông Ích Khiêm Nguyễn Tất Thành Thanh Duyên Urban 0.030 0.030 16.00 4 2.00 56,250 

U05 Trần Phú Đống Đa Trưng Nữ Vương Urban 3.046 3.046 8.80 3 -1.70 42,500 

U06 Đường 2/9 Bạch Đằng Cầu Tuyên Sơn Urban 3.377 3.377 21.00 6 0.00 85,000 

N01 NH 14B Cầ T ê S Núi Thà h NH 21 00 0 00N01 NH 14B Cầu Tuyên Sơn Núi Thành NH - 21.00 6 0.00 85,000 

U07 Phan Đăng Lưu Đường 2/9 Trường Ng.Hiền Urban 0.550 0.550 14.00 4 0.00 56,250 

Trường Nguyễn 
Hiền Nguyễn Hữu Thọ Urban 0.908 0.908 14.00 4 0.00 56,250 

U08 3 tháng 2 Nguyễn T.Thành Bạch Đằng Urban 1.000 1.000 21.00 6 0.00 85,000 

U09 Trần Đăng Ninh
Đường gom cầu 

Tuyên Sơn Đường ven sông Urban 0.455 0.455 15.00 4 1.00 56,250 

U10 Đường 30.4 Quảng trường 29/3 Nguyễn Hữu Thọ Urban 1.200 1.200 21.00 6 0.00 85,000 
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Building Network: Travel Speed and Link CapacityBuilding Network: Travel Speed and Link Capacity

Min Max
Service
Level 1

Service
Level 2

Service
Level 3

Service
Level 1

Service
Level 2

Service
Level 3

80 2 1 300 2 600 26 000

Qmax / day

Class
Urban/
Rural Vmax

No. of
Lanes Cross Section (max) Fixed per m

Carriage-way Qmax / hour

80 2 1,300 2,600 26,000
100 4 2,200 8,800 88,000
100 6 2,200 13,200 132,000
70 2 1,000 2,000 20,000
80 4 1,760 7,000 70,000
80 6 1,760 10,600 106,000
30 <6m 2 3m 2 500 1 300 1 400 1 600 16 250 17 500 20 000

Car
Exclussive

Rural

Urban

30 <6m 2 3m 2,500 1,300 1,400 1,600 16,250 17,500 20,000
35 7m <12m 2+α 3.5+2.5m 2,500 250 1,300 1,400 1,600 16,250 17,500 20,000
40 13m <20m 4+α 3.5+3.5+2.0m 2,200 300 4,500 5,100 5,600 56,250 63,750 70,000
45 21m <28m 6 3.5+3.5+3.5+2.0 2,200 300 6,800 7,600 8,400 85,000 95,000 105,000
50 29m< 8 3.5+3.5+3.5+3.5+2.0 2,200 9,000 10,100 11,300 112,500 126,250 141,250
40 <6m 2 3m 2,500 1,700 1,900 2,300 17,000 19,000 23,000
45 7m <12m 2+α 3 5+2 5m 2 500 250 1 700 1 900 2 300 17 000 19 000 23 000

Primary

Urban

45 7m <12m 2+α 3.5+2.5m 2,500 250 1,700 1,900 2,300 17,000 19,000 23,000
50 13m <20m 4+α 3.5+3.5+2.0m 2,200 300 5,900 6,700 7,900 59,000 67,000 79,000
55 21m <28m 6 3.5+3.5+3.5+2.0 2,200 300 8,900 10,100 11,900 89,000 101,000 119,000
60 29m< 8 3.5+3.5+3.5+3.5+2.0 2,200 11,900 13,500 15,800 119,000 135,000 158,000
30 <6m 2 3m 2,500 1,100 1,300 1,400 13,750 16,250 17,500
35 7m <12m 2+α 3.5+2.5m 2,500 200 1,100 1,300 1,400 13,750 16,250 17,500
40 13m <20m 4+ 3 5+3 5+2 0m 2 200 220 3 900 4 400 4 900 48 750 55 000 61 250Urban

Rural

40 13m <20m 4+α 3.5+3.5+2.0m 2,200 220 3,900 4,400 4,900 48,750 55,000 61,250
45 21m <28m 6 3.5+3.5+3.5+2.0 2,200 220 5,900 6,700 7,400 73,750 83,750 92,500
50 29m< 8 3.5+3.5+3.5+3.5+2.0 2,200 7,900 8,900 9,900 98,750 111,250 123,750
40 <6m 2 3m 2,500 1,300 1,500 1,800 13,000 15,000 18,000
45 7m <12m 2+α 3.5+2.5m 2,500 200 1,300 1,500 1,800 13,000 15,000 18,000
50 13m <20m 4+α 3.5+3.5+2.0m 2,200 220 4,600 5,200 6,200 46,000 52,000 62,000
55 21m <28m 6 3 5+3 5+3 5+2 0 2 200 220 6 900 7 900 9 200 69 000 79 000 92 000

Secondary

Rural

Urban

55 21m <28m 6 3.5+3.5+3.5+2.0 2,200 220 6,900 7,900 9,200 69,000 79,000 92,000
60 29m< 8 3.5+3.5+3.5+3.5+2.0 2,200 9,200 10,500 12,300 92,000 105,000 123,000
25 <6m 2 3m 2,500 1,100 1,200 1,400 13,750 15,000 17,500
30 7m <12m 2+α 3+2.5m 2,500 200 1,100 1,200 1,400 13,750 15,000 17,500
35 13m <20m 4+α 3.5+3.5+2.0m 2,200 200 3,800 4,300 4,800 47,500 53,750 60,000
35 <6m 2 3m 2,500 900 1,100 1,300 9,000 11,000 13,000
40 7 12 2 3 5 2 5 2 500 200 900 1 100 1 300 9 000 11 000 13 000

Tertiary

R ral

Urban

4242

40 7m <12m 2+α 3.5+2.5m 2,500 200 900 1,100 1,300 9,000 11,000 13,000
45 13m <20m 4+α 3.5+3.5+2.0m 2,200 200 3,300 3,700 4,400 33,000 37,000 44,000

Rural

Building Network: QV functionBuilding Network: QV function
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Using GIS ConverterUsing GIS Converter

The file conversion between the data:
MapInfo ArcView ⇔ STRADAMapInfo, ArcView ⇔ STRADA

Network, Zone Figure, Line Data, Zone Centroid, Assignment 
ResultsResults
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Preparation of Parameter FilePreparation of Parameter File

Zone centroid
Ti i l (V l f Ti )Time equivalence (Value of Time) 
Link cost function
Average occupancyg p y
PCU (Passenger car unit) factor by 
mode
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Highway Type AssignmentHighway Type Assignment

Incremental Assignment
OD trips are divided n times and assigned on shortest routeOD trips are divided n times and assigned on shortest route. 
Shortest route is searched at each time according to travel 
time calculated by QV function

Diversion Rate Assignment
Network includes toll road two routes shortest route w or w/oNetwork includes toll road, two routes shortest route w or w/o 
toll road are searched and diversion between those are 
calculated 

Equilibrium Assignment
Equilibrium situation on a network is calculated reflecting thatEquilibrium situation on a network is calculated reflecting that 
road users select optimal travel route
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QV Function and Link Performance FunctionQV Function and Link Performance Function

Highway Type Assignment

ed e

QV Function Link Performance Function

av
el

 S
pe

e

av
el

 T
im

e

V
: T

ra

t: 
Tr

a

Q: Traffic Volume C Traffic Vol meQ: Traffic Volume C: Traffic Volume
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Parameters for BPR FunctionParameters for BPR Function

Highway Type Assignment

Incremental and equilibrium using QV function are not so 
different but theoretically BPR function should be used for the 
equilibrium assignment

Both parameters for BPR function (USA parameter and Dutch 
parameter) have not been examined yet in the Vietnamese p ) y
situation and it is considered that original parameters should be 
needed aside from these known parameters.

48                A8-149



Traffic AssignmentTraffic Assignment

The Transit Assignment Program loads OD passenger 
trips of public transportation by searching feasible pathstrips of public transportation by searching feasible paths 
of low generalized costs in the transit line network. 

Network : Highway Type Network
Line Data : Bus/Rail Route
OD T bl P bliOD Table : Public
Parameter : Generalized cost/Time value
Output : Mode/Route/Link Information Station ODOutput : Mode/Route/Link Information, Station OD

49

Combination of Highway/ TransitCombination of Highway/ Transit

Highway type by mode
Highway type > TransitHighway type -> Transit

using IRE for input for Transit
(preload pcu to link)

Transit -> Highway type

using IRE for input for Highway type
(preload pcu by pax to link)(preload pcu by pax to link)
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EvaluationEvaluation

Network Performance
Volume Capacity Ratio (VC Ratio)Volume Capacity Ratio (VC Ratio)
Average Speed
Vehicle (PCU) - Km
V hi l (PCU) HVehicle (PCU) - Hour

Economic Indices: Direct ImpactEconomic Indices: Direct Impact
Vehicle Operating Cost (VOC)
Travel Time Cost (TTC)

E i I di I di t I t

Comparison of “With” case and “Without case”

Economic Indices: Indirect Impact
Loss by Accident / Injury and Death
Air Pollution / Noise

51

Air Pollution / Noise

Traffic Assignment ResultTraffic Assignment Result
LEGEND :

Traffic Flow
( Mode: + 1 + 2 + 3 + 4 + 5 )

VCR<1.00
VCR<1.20
VCR<1.50
1.50<VCR

scale: 1mm =50000(pcu)
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