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CHAPTER (2)

Supply Volume of Transportation
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CHAPTER (3)

Demand for Transportation
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Mathematically representation takes the shape of [Origin- Destination] matris (0-10).
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v' Example on Data representation: -

In the following network, it is requirsd to represent the mumber of mips between zones fraphically and
mathematically: -

Solution

1) Graphically representation:-

g o 0 Al sl o o i

il o ml  all AT Y i g i Y, il it By ey o ] e iy U 100 5 e e

il Bangl e sl f g
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Mathematically representation:- (2

Origin Destination Matrix

oD A B C D
A - 250 130 150
B 300 - 110 200
C 130 100 - 200
D 120 100 150 -

In the case of the study area consists of Zone (A - B), calculate:-

3) Internal-nternsl trips
b) Internal-External trips
¢) External-Internal trips
d) External-External mips (Through trips)

Solution

a) Imtermal-Infernal Trips:
Amy trips has zone A or Zone B as origin or destination

33 o gl gl 8 s o ]y glioh  yaca Bt A T 15 W o Lt LI ASLD
B s glyB JA el Bicta )

0D C D
A 730 150
B 110 200
C 180 100 - 200
D 120 100 150 -

B Internal-Tmtermal frips = 250 + 300 = 550 trips

18



b) Imternal-External trips:

Trips have (A -B) 2 origin and (C-D) a5 destination

I 0 i CED Gy Ua 0 o AR dkia il 3l oo

oD A B
A 250
B 300 -
C 180 100
D 120 100 150 -

B Internal-External trips = 23H 150+ 110H200 = 630 trips

) Extermal-Imternal trips:

Trips have (C -D) as origin and (A-B) as destination

T g AR Ui y A8 s D) Hia g

e e e o

E Exfernal-Intermal trips = 180100+ 1204100 = 500 trips

oD A B C D
A 250 230 150
E 300 - 110 00
¢ : 130 100 : 200
D [ 120 100 150 -

19



d) Extermal-External (throuwgh) trips:

Trips hawve (C -D) as origin and {C-D) a5 destination

L 8 i CED Ui p Us 8 st CED dikia ) A o 3

E External-Internal trips = 20{+150 = 350 trips

oD A B c D
A 350 10 150
B 300 - 110 200
C 180 100
D 120 100

20



CHAPTER (4)

Trip Generation

Trip Generation: -

It 15 the step of calculating fotal tnps production and attraction

Lioad o 3l pall Jaill dbata Mo ddail ol o jad | Sl g€l e Gl e il g S gl S giEghes

Methods of trip Generation =da & 4§ s 3k
1) Growth factor method sall Jalns 35 b
2) Trip rates method <lha ) Joeadiy jha
3) Cross-classification method sl e 5l 43, Ja

4) Regression analysis method  la=il Jdatds b

1- Growth factor method: -
ol ca gl B ol dalaiel d 0okl g G2l ghall e Jl e 2 ga g Jo al il ads il e

l'_,JL---Jll'_"Ju-_JJ'-‘_m:-,t'_,Ja:--\‘--l-'lll:-“.'l‘h_,,_I..ﬁ.'-......n.JI o e 1 ey Ry ] el LT @

-[:J__'.ijlLLLJJ:_jh—EJ'ELJI%ﬂt—;;JEJ|JI-}LﬂlJJ|}:-‘FLI.I:-;'.EL-T!,‘_LH_.i_ﬁh;!’_'-JI_-LJ.I.IJI- .

T=t*F
kbt G
p. * L * G
T : future tmps t : current trips
Pz population in future P.: population in the current situation
Iz Income in future L.: Income in the current situation
Cs: car ownerslup m future Ce: car ownership in the current situation

21



Example 1: -

In order to estimate the number of future trips generated In an area, a
population caunt was made. The current number was 100,000 caplta and the
average income per capita was 10,000 pounds/year and the current number of
cars was 3000 vehicles. It is expected that the population, income and cars will
Increase In the year 2030 to become 150,000 pecple, 14,000 pounds, and

5,000 cars.,

Find the expected number of generated trips in the year 2030 if the number of
trips generated currently = 90,000 person trip f day.

Saolution

Example : -

T = 90,000

150,000 =14 000 =500

100000 +10,000 x3000 | 0000 Trip

In the study area having current generated trips equals 10000 trips per day. if you that in
2030 the number of population and car ownership will be doubled wlule the average
mcome for persons m this area will be nearby the same as the current average income.

estimate the generated trps m 2030.

Solution
P o L

T=10000*(2*2*1)=40000 tmps / day

22



2- Trip rates method: -

o il Al Jals paida (S a1l Janih g o el la B anidn e e
A plldshia

Jona b gia | ol 100 o (5 i oo 8 | e e § 220 gy dikia Jlia S Ja o
il il e v s JGS ol Sk ;] 47 = ml g Gkl o

sl gl e Joea o g # (AR 1 ) ) ptall ve = Rl il ks 2

aallfila; 735 = 147 % (100%5) =gl cidta i 2

Example 1: -

Using the data given in the table for a study area, find the
number of expected trips generated from this area.

1|l S il 2 Ja s iy o sasadl .
. ” | e
! snd 81 b8 it ue  TRTENE Y [T AT R | L
| o 300 esao I 1y i T s
[ A 100 orhiiiens 4 ¥ 3.0 e heideas
I o s D gogl 125 e s
i - 0 L 5.0 o I,
I Sim B R H ol Aalies 45 ok
I---F:EGEEI;-------.&:EL-E? ------II-IIE----I--"-E‘-

Solution
Bl 6 e Bl gnall a0 dasd LD B g

20" 300 ¥ 1.3 Fa et

4" w0 " 3.0 rheiions

505" 125 B

5°6° 25 —

3" 8" 0.5 dmle 45 L%

1* 500000 ¥ 0.025 5 ot

24877 Person trip/day
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Example 2: -

Determine the total trip generated from a new area |, if the expected
land -use activities for this area in the fulure will be classified as;
(18 Trips fthousand square meter |
(45Trips thousand square meter )

26,500 m2 residential area
18.500 m2 commercial area

15,500 m2 public bullding

16,000 m2 manufacturing area

(32 Trips Mhousand souare meler |

(8 Trips fthousand square meter )

Activity Arealm’) | Triprate (Trip /1000 m%) | Mo, of Trip= Area® Trip rate
residential 26,500 18 J6500*18/1000=477
commercial 18,500 45 18,500*45/1000=532.5
public 15,500 il 15,500*32/1000=496
manufacturing 16,000 8 16,000%8/1000=128
L 1933.5

24



3. Crgss lgssificrion pefhod

gl 2 Y g g a8 e e s e 33 Ll i e

by Al ke e g5 Ll AL g3 ) o) i dsla e i s g g D e
Bl e 2 daghay g judl Al g ) o A1 sl Ll podiall g g sl e
gl o g8 it 1 s i il € B Yl 2y i

A e g gea e ey ) Ry g g8 cid JE O ) s e Jpeaall i e

dEd i
b L g oy sl el
Person/HH (S)
Car/HH
(C) 3 3 4
Mo of HH|  Mo.of Mo, of HH Moy o | Mow ol HH ey, ol
Irijas Irms Lrips
] | il .unl iR L i ik
1 LI 1B | oo LTETT 110 i
=1 B P 204 300 50 Bo

;b e il Bl C0a ) Jieay pals Jp o (Jpaall S
(i) il o) 26 kv )= 2l il k) e

a5 020= 2B = gl 0 e S Y1 e i

i i 050 = % = Saal b jla oygflar 30N ppa i Eal s Jina
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2l i K it iyl a3

Car/HH Person/HH (5)
(C) 2 3 4
0 220/ 1100=0.2 fboo/1500=0.4 o.h
1 380/950=0.4 0.5 0.75
=1 1.25 1.5 1.6

o o 8 o 8 vy iy J g ey il 8 Y1 Ok s Cliidna i
= sb g JiEadl G caial Bloda e o Jpeall e gl

No.tnps for each category = tnp rate * nohoushold  ( ¥ =)

§ ol dghe g5 W) 33 aoc aTY elbea bl iy gk e it KD ) Bt il oy

Ja
Y=025+030C+0205S
g am
Y : top rates
C : car ownership

5: number of persons m Houshold
RN F R NI - B P EL Y
PO e 3 aply o el Sl il e s
Y=025+030* ()+020(2) = 155 mp /HH

B Ty A Fue B LY
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Example: -

Use the previous trip rate table, find the expected number of
trips generated from a study area if it is known that thie number
of households in the area is given in the table.

Car/HH Person/HH (5)
() 2 3 4
o JO00 SO0 HO00
1 15040 J000 doo
=1 FO0 T 2043
Solution Trip-Rate Table
Car/HH Person/HH (5)
(C) 2 3 4
&} 0,2 0.4 0.0
i 0.4 0.5 0.75
=1 1.25 1.5 1.0
Household Table
Car/HH Person/HH (5)
(<) 2 3 4
0 TO00 B0 Hooon
1 T A Bk
=1 300 =0 200

No. of Trip = £ No. of HH x Trip-Rate

No. of Trips = 3000 + 0.2 + 5000 * 0.4 + 6000 * 0.6

+ 1500 * 0.4 + 4000 + 0.5 + 800 * 0.75

+ 300 * 1.25 + 700 * 1.50 + 200 = 1.60
=11145 person trip/day
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Example 2: -

Table 1 shows a database for household and trip data. Caleulate the tp rate (np HH/day) for
each category Then calculate the future tnip generated after 10 years in the study area having
the kousehold shown in Table (2). The area has a household anmmal growth rate = 2%.

non L)
Table ( 1) Table ( 2)
BiHH d
-'.'-:rll:'HH : 3 pHH |2 |3 |
Moo of | Moo | Mooof | Neoof | ooof | Mo, of CarfHH
HH Trips HH Trps HH Trgs i an | 35 | 50
a 4
a 0 25 L] ] 3 =] 1 o | 70 | =
1 a0 T =] 1M 13 28
2 | 15 | 1]
#1 i 1B an Ll 10 22
Solution

Trip Rate : trip /HH /day : S CWonddl saren 4d ol g Jgon Lin

T PJHH 2 3 4
Car/HH ™

0 =25/20=1.25 | 45/30=1.5 | =43/25=1.72
1 75/50=1.5 100/60=1.67 | 28/15=1.87
+2 18/10=1.8 40/20=2 22/10=2.2

Gw =(1+r)7 il Julaw 3 Joedll oy potan gt AliEiaall e M dal

- S PLENN N [ EN P, SR P
Gf =(14r)" = ( 1+0,02)70 = 1,22
future trip = tripe rate * current no. of household * Gf

Given = Current no. of Household

T hHH 2 3 Fl
Eat.."HJliq__h"‘-h

0 30 35 G0
1 G0 J0 O
+2 20 15 10

28



aliinall <l
Future Generated trips = tripe rate * Gf * current no. of household

e P/HH 2 3 4
Car/HH .

0 1.25*1.22%30=45.75 | 1.5%1.22*35=64.05 | 1.72*1.22*50=104 92
1 109.8 142.62 205.33

+2 4392 36.6 20.34

Total trips in the future =45.75 + 64.05+ 104.92 + 109.3+ 142.62+ 205.33+
43.92+36.6+26.84 = 770.83 trips

Problem: In an urban area | the dady trip rates {¥) as function of car -ownership (C) and
hausehold size (S) takes the form : ¥ = 0,10 + 0.5 [5) +0.80 (C). Determine the possible trip
rates table for different categonies of (C) and (5] . Then , calculate the dady number of trips
generated by 50 households having one car and three persons per households.

Solution O o judi il
Daily trip rates =Y =010 + 0.5 (S) +0.80 (C) . Bt A p 2
Trip Rate : trip /HH 8as gl 8 o2l fmpll 22 1 e Yo Bl e
B/HH=% i i 4
CarfHH=C
0 0I5 #0811 | DI0HS HOBIT0=1E | =0.10+05°40.80°0=2.1
1 =0.10+0.5%2+0.80*1=1.9 =0.10+0.5*3+0.80*1=2.4 =0.104+0.5%4H+0.80*1=2.9
2 01005080227 | DI0DSHOB=D | 0.10+05°40.80°2-17

Al gl

C=1 Bial b e dlidy o dISS 3 e A e 5 pual B0 o a i Al SO 2
Triprate = 2.4 o & g Jpall fe Jiaad 4 il
Tokal trip = il e * Jadl =24*50=120
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A ) alEiaal i i) 5l gl ke glas ( Alkea ) ke S5 o i di o
it fid ke

y=a,+ a, X% a; X+ 8 X%+ ... + a, X,...
dikidl A Sal gl citla ) 35 0y s
5 paly T iy plididy ple: Jpunadl iy Sl gh 2 B S
e e ) g5 e B Nl Jal gl ;g Cya
Sl sa -
30 JAS B g -
Sl feal) A8k o
LA Aalees -

o | oy ) N b 5 s bl (8 pical Bl il i

bl e i gy iy ) sl 98 o (1
'._l.l:u.nl.l.".-r.ll.l.l'..,_'li.ll.'la.'l...u“ Tt all 55 il il e g i B oy ) (2

B! ® -U-.'li_,'"lnu.!d-uel}mlill 0
G ALY Jana S L ] e 81y 815 RY a3 LK g

I S
B L i R = 0,06
P R*= 0.9 ] i s
L ) i .oy, R
e =l gy = , i
“a _
L dalia

A L
L 0 Al p S I g ARHAT
Sl s g i i Al gE ey Adciali ! o
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0k Ccn il B asosall ) i) ssat e Y

o sl Ll ) el gl g ilba ) timy pualic Sac B Il 3 s

- ij.'lll.'l'.l.l;l
A correlation Matrix
] Tr]l: Population | Mumberof | Average Car Land
i ratim
Emplovees | Dnoeiwe | Dviaership] A
T feterathan | (] LR 82 8% i.2
Fopulation I . a5 i, i 22
Mumlser of Emplovees 1 23 15 {32
Average imcwne 1 k3 124
Carswnership i 30
Laaal aiiva I
IS (B

2 Population (0.91)
o Number of employees (0.85)
2 Average Income (0.82)

2 Car Ownership (0.85)

e PN [ PR g g U P e P P

Alsledll & s e Jylo il y 1l e el 301 psall 320 53 0

o 28 il il il By ( a s Bl el) e Jyl B i e

* Population with Number of employees (0.93)

» Population with Average Income (0.35)
» Population with Car Ownership (0.30)

Neglect Number of emplovees

"High"

" Low"
"Low"

" with high correlation "
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il e s il Al il SBLLD ) e e

Car Ownership with Average Income (0.83) "High"

Neglect Average Income " with high correlation "

(6 ad) e — S0 e ) dliaall & larsfcall Pl o il 8 Ly

y*= a+ bx g gl ) [ g ol
- - -
[Zone | x [y | % [x.y [y [ O -y)F [ G-y)
A | v [ 7|
1 i
1
| I I
{1 v v )
| 1
: D v v i
| E 177 )
sum Ix |Ly IxP|IXy Tyt -y)| L (y-y)
x=Xx/n y=Zyln
y=a+ bx By (il ) £330 3l

b={Zxy-nxy}{Zx?-n(x)?}
E=T - b X"
Correlation Coefficient (R?)

RE=Z (yo-y P IZ(y-yY)
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Problem: An urban area consists of 5 zones, and it is found that the population is
the best factor affecting trip generation from each zone. The daily trips () and

population [Xi) for each zone are as follow:;

lone 1 ) 3 4 .}
Papulation [Xi) 10,000 20,000 30, 000 40,000 50,000
Daily tripsiy) 2,000 3,000 7,000 8,000 11,000

It is required to build simple regression equation in the form y = a + b, Also,
caleulate the correlation coefficient RZIF the expected future population of zone 2
will be 28,000 person, what will be the expected number of trips generated from
this zone?

Solution
y=a+bX A ol gl s e il g g ) Y sl il
N _ _
ﬂ':}?—[']f b= EY 1}:_“}‘2? ?-Zl— ?=Z:—
ET'{' _ﬂuﬁ n il
ol g0 i ALY ) Ll

Z0NE Y X 3 Y. I '|"‘ [¥-1]% [¥=-y}* -

1 000 1 |2000)* .w::.l;:m 180 ”'ﬁ:'m 21.15%10

F) ELL] ELLEE 4 AL 1) m:'m E (1

i T SLLE T ' A0 | Ot f

i BOO0 000 I 1210 2500 124" 106 5.20"1iF

a 1000 | 5000 Flia lia Ll B jLE K li-ﬂ:'m 21 16%00e

I EIE LR 1300 o (1 e 1 4B 1 51810
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- 2 P -niT g0’ -5t 0000 6200

= =23
2 age 10 _ o000

Sl

a=F -b* ¥ = 6200-0.23*30000= -7 ¥ =700+ 023X
T ropedl i -2
{ R2) BL5 o1 Jalea tlien, A s o palll al oy
SR e (b aal g e e LS 10D e g e el Y el
if R 0,5 s Ll Y1 iR <05 gl g iphein b I
pAldal b slleadly Aoy il Aad gl
¥®; =700 +0.23 X=-700 +0.23 * 10000 =160
¥*, =700 +0.23 * 20000 = 3900

y_ SW-F R 6008 sgenpt
Z[r—f:u‘ Eu’—ﬁ:uuf 548 0°

i e piedl Pl g sl e o B0 G < R2 Y g # B0 )

y =700 +0.23 X= 700 +0.23 * 28000 =5740 #3

0,04
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CHAPTER (5)
Trip Distribution

Trip Distribution: -

It 15 the step of distnbuting the total production tnps of each zone among possible other
zomes.

NMpabeall sl e dikiae 8 o S ghall Cla g gidsles | & Cda e g8 6 ke

Methods of trip Distribution =Y dl g5 e 3 %
1) Growth factor method el (falns 5 s
A Uniform Growth Factor Method 2= sll saill Jalna 45 4l
B. Average Growth Factor Method 1w giall paill Jalas i3y ks
C. Fratar Method 4245 %
D_Fumess Method <234,k
7) Gravity Model el 23545

1- Growth factor method: -

A, Uniform Growth Factor Method gl gl Jalas 45
ngsiuﬁlquj;_,’._\._q I \_ij_.ui,.h.l_mdluﬁn_ﬂgjj'f._i_,_udlf ais plall sia adial w
Al o i e e Slaie Wl il 80 a gl g Al sis L w
peial=ll Ewluj‘jﬂidlmiﬂjml A _J.;.Jd'tjm-l‘j_.;u_.;,:iu 1o gall gaill Jalas »
Ty =tz * G

Summation of future trips

Summation of curret trips
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Tj;: future tnps from zone [ to zone] 5 current tnps from zone I to zone |

: Growth Factor

Example 1: -

Given the current tnp distribution between zones (A, B, C D) mtable 1 . If the
estimated generated trips from each zomes as below, 1t 15 requured to estmate the future
tnp distnbution (0-I) matnx m the future usmg uniform growth factor method .

Table 1

A B C D P

- 250 | 350 | 180 | 1130
120 - 180 | 200 | 690
350 | 250 - 150 | 950
100 | 150 | 250 - 850

Solution

Ty =t * G

Summation of future trips
Summation of curret trips

oD | A B C D P, P
A - 250 | 350 | 180 | TED | 1130

B 120 - 180 | 200 | 500 | 690
C 350 [ 250 - 150 | 730 | 950
D 100 | 150 | 250 - 500 | 850

Sum 2530 | 3640

Ll S s, il e v

el S ) a5 A gl gl Ak 2 gl gl et o i
Tablel , Future trip distribution

A B C D
339.751503.65| 259.02

172.68

':ln:u:cng

- |259.02| 2878
503.65(359.75( - 21585
143.9 |215.85359.75] -
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B. Average Growth Factor Method a3 sl Jalas 82 &
Jataall It'_lj-.L:.lnl.".l_,r..'n.r.u|._| J:H_Ha_ij_:j,':nlilll;,;gﬂnjl'-ﬂ.}jjial l..’j.l:--'lj.l_jl'l.lnlﬂ.-'l Lzl ®
8 BUNC B PR Py (P P Fuv B TR PP - U P vl

ainidll cta ) gl ghall 0t 0 paill Jaboa Jos n al¥ 3 i 5 3m gl gyl Jalna @

G+
T =t * (—P—j A)

T;;: future tmps from zone [ to zone ] &5 current trips from zone I to zone |

Gp: Growth Factor for production Ga - Growth Factor for atfraction

Example 2: -

(Given the current tnp distbution between zones (A B, C,D ) mtable | . If the
estimated generated trps from each zones as below, it 15 requured to estimate the firture
tmp distnbution (O-I) matrix m the future using average growth factor methed .

Tahble 3

oD A B C D Pr
A - 200 | 350 180 | 1150
B 120 - 180 | 200 | &%0
C [ 350 250 - 150 | 950
D 100 | 130 | 2350 - 830
A | %98 | %28 | 998 | 90l
Solution

Ty =t * (GPJ;GA)

i il gy piileia ) Gy il a0 5 G Bl giall e 1 gl Jalos il

R ST
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oD A B C D Pc Pr Gp
A - 200 350 180 730 | 1150 1.6
B 120 - 180 200 500 620 14
C 350 250 - 150 750 950 1.3
D 100 150 | 230 - 500 850 1.7
Ac 570 600 [ Ta0 530
A 298 828 988 501
GA 1.6 1.4 1.3 1.7

I_.'l

& Tap=250* [:J“'*“]=3m & Tea=350% (”*“)=5m
+ Ty -=350* (J“';’”]=i 75 5=250* (”':“')=3 1.
+ Tio=180* (2257 ) = 297 L To=150 (F20) =205
b Tea=120% (J‘T*]=1sﬂ & Tpa=100* (”j“’]=145'~'~
4 Tac=180 (<222) =243 Tos =150 (<2) =23
& Tsp=200* (“j”]=311} & Tpc =250 (”,ﬂ)ﬂ?j
- ;F‘I'Cd'-._:[ﬂ..ﬂ.'__'.,_!._f.h..-.d'-h__" ._ﬂ.;._.ﬂ'lfuiujm..nu_,il
oD A| B | ¢ | D|Paloaaea| ® cal Gy | | AECE
Giwen | PO | 5105
1 - 00 | 5075 | 207 11045 1150 096 A
B 1B - 243 310 113 gan 1.06 bt
C 50751 3375 - 215 1070 o50 1.13 L
D 165 | 2325 it T35 250 {01 I
Ay
lcnlated 515 | 870 | 11255 | B2
E:‘rm 95 | 828 | e8| Q01 We need second tnal to have G 0.95-1.05)
GACal'Gi) | © ¢ 1.05 114 | Qg
4 X X
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Second trial

4 To=300+ (n.gsjn 95) — 865 %+ T, =5075% {l-lajn.gs) —578
% Tyc=5075¢ (”‘“”‘“‘) = 53288 4 Tee=3375% (1'13“‘“5) =36748
% Tn=297* [“ “;"'Q:] =279.18 % T=2251 {"lgf”'”) = 230625
& Ty, =180% (1 “;‘“5) - 198 4 Tp,=165¢ (”‘”*”‘“5) = 15345
Lid6+1.14 0.91+105
4 Toe=23* (———) =613 4 Top=2305* (——)=22785
4 Ty =310+ (1'“;“'“] - 3069 4 Toe=375% (20— = 384375
Gl il Bk I 48 hana
obp |a|B| c| D B B GocaliGin) | (095
cakculated | Given 105
A M85 | 53185 | 2R 1008 56 1150 {36 X
B 158 - 1573 060 1712 o0 1.12 X
C 3178 | 367 88 130425 | 1126305 | 930 114 X
B 15345 | 127 85 | 384375 TA5.675 850 {90 X
Ay
toulated B70.25 | 8R2.23 | 118455 | B16.705
m’;_ gop | ms | om | sm We need third trial fo have G (0.95-1.05)
GA(CaliGiv) | 1.98 1.07 1.3 0a]

Irials until gets G= (0.95-1.05)
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C.Fratar Method &34k

It assumes that the present trips will increase in the future in
L'Ilrlll'll:ll'filll'l i0 'ﬂi. ﬂi.h well as the relation eiween the zone |51'|||.|I||;I jin

andattraction,

IT

T

Wl
T, : is the future trips

L, :is the present wips

Gy, Gy : are growth factors = summation future trips | summation present trips

ELa/ " Gi: the relation between the zone production and attraction

Example 3: -

(Given the current mp disimbution between zones (A B, C,D )mtable | . Ifthe

LG X -

St
X(t, xG,)

estimated generated tnps from each zones as below, 1t 15 required to estumate the fufure
tnp distmbution (0-D) matrix m the future using Fratar method

Table 4
QD A B C D P
A - 200 [ 350 | 180 | 1130
B 120 - 180 | 200 | &80
C 330 | 250 - 150 | 930
D 100 | 150 | 250 - 830
A | 808 [ 828 | 99% | 90l
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Solution

A B C D Pe Py

- 200 350 180 730 | 1150

.-.-.-.--E’
=l | R | o | O

oD
A
B 120 - 180 200 500 &00
C 350 250 - 150 750 o950
D 100 150 250 - 500 850
Ap 570 600 T80 330
Ay 898 828 088 901
GA 16 14 13 1.7
730
+ T2 =200*160* 140 (za n+1.4n+zsa-1.aa+mn+1.?n] =31a16
500 _
% Tea=120*140% 160+ [:12n+1.sn+1m-ma+znn+1.?n) =17346

* Tag=Tea=050* ( 314.16+175.46) =244 81
730
200+140+350+1.30+180+1.70
750
350+ 1.60+250+ L40+150+1.70

% Tac=Tca=0.50 * ( 510.51+468.67) =489.59

% Tur=350%160%130% [: )=51[I'.il

% Ty =350*%130*160% [: )=4-ISE.I5’."

= ¥ 730 =
* Tap=180* L60* 1.70 [:-:1-:1-1.4-:1+35m1.z|:|+mm1.:-n) 343.33
500
=100 * % % =195
% Toa=100* 170 * 160 {lﬂntl.ﬁﬂ+L5D¢1.¢D+25ﬂ-Lﬂﬂ) 195.68

% Tap=Tpa= 0.50 * ( 343.33+195.68) =269.51
500
120+L60+180+1,30+200+L.70

750
250+ Le0+250+1.40+ 150170

* Tpce=Tce=0.50 * ({ 213.84+300.93) =257.38

)=213.34

#TE=IED*1.4D*1-3D*(

% Tep=250*130*140+ ( :] =30053

SO0

120+ 1604180+ L30+200+1.70
SO0

100+ 1604150+ L40+250+1.230

% Tpp=Tpg=0.50 * ( 310.7+256.83)=283.77

% Ten=200%140*170* [: )=31[I'.'-’

% Ipp=150*%170*140* [: )=15I5.33



7ol
350+ L60+250+ L40+150+ 170

a0a
100+L.60+150+1.40+250+1.30

# Top=Ipe=0.50 * (213 .41+357 48) =305.44

% Ten=150%130*%1.70# [ )=213.41

% Tpe=250%170*130% { ) =319748

- ._:_TJJ'- Jlals il ~."i Dk il l‘a__'._,_,.u_'_,m..:.i g

100391 | 783.94 | 105241 | B58.72

898 | B18 | oBE | ol We need second tmal to have G (0.93-1.03)

B D, . Accept
oD A B C D uiated | Given Gplcal Giv) {:]_'ﬂu;}-
A M48] | 48950 (26050 [ 10@B25 | 1150 096 b
B 144 81 - | 25738 28577 T7BS05 | 600 114 X
C 48050 (25738 - |30544| 105241 | 950 111 X
D 16051 (28377 544 | - §58.72 830 101 J
A

calculated
A
{iven

GA(Cal Giv)

112 | 085 | 107 [ 0085

Trials until gets G= (0.95-1.05)



D. Furness Method i 2 8 b

This is also an iterative type method by which the distribution of trips
between zones are determined based on the production and the
attraction growth factors, The method as follows:-

«  Multiply each row of the matrix by the appropriate production
growth factor (G,

*  Using other attraction growth factor, multiply cach column by the
appropriateattraction growth factor (G,

* Repeatthetrialsuntil (Gi =1 2 o.05) using the following
Ty=t,"0
*  Furness depends on that there is difference between Giand G ...
(e Gy )

Obtain the future Matrix using Furness method. Given

Example the present Matrixand the future Production and
Attraction of cach zone,

Present O0T matrix

ob [ A | B[ c | D [sr[sf] G

A - 200 500 | 150 | 850 | 2550 3
B 100 - 300 | 50 | 450 | 1125 | 2.5
C 200 | 200 - 300 | 700 | 1400 | 2

D 100 S0 | 400 - 580 | 1450 | 2.5

YAP 400 | 480 1200 | 500
YA | 1200 | 1200 | 2400 1250

L& 3 2.5 2 2.5




Futwre (OVLY myairix

First trial o/D A B C D
:I::::rlih:'i production A - 600 | 1500 | 450
B 250 - 750 | 125
o e gl s judal i}
G 1 gaa E 400 | 400 Goo
5 by paanll a3y o - 250 | 200 [1000 ) ~
S h Alag A5 i YA cale | goo | 1z00 | 3250 | 175
Al Et) Bl ] F
. A 1 Egj 1200 | 1200 | 2400 Iz;;
i 1.3 .00 | 074 | 1.
PR —
Futwre (v} matrix
2% trial -
St prasino | 0| A B €| D yPYeac| xRN Gi |
Gy o el A | - |600/1110/477| 2187 2550 1.17 =L
Jﬂﬂ&,ﬂlﬂi B 333 - 555 133 1020 | 1125|110 =0
Lpowsugs | C |532/400) - (636 1568 | 1400 0,89 Cx
Gulsnally &y gasaall I} (333 200 740 - 1273|1450 | 114 =
the allowable growth factor G =1 £ 0.05
Meead 3™ trail
Fuivre C#1F matrix
3 trial 0/D A B C D
Jaadl A i phuall o i A = 702 | 1299 558
Gi A () B 366 - 611 146
. [ 473 356 - S66
3 bl panll oy D 379 | 228 | 844 -
ot 1 M) i ks oo
iLLl.AII.r Fll-"’u—i-dll EJ"":[I- 1201} 1240} 24iM) | 1250
G 0.98% | 0.93 | 0.87 0.98
T

the allowable growth factor G =1 £ 0.05
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1) Gravity Model

e i

JAidlal =g e il s b Gravity Model method il plisal ddy b a4
il Sl ol SN conl s L e audli ciagd ) ey peaal G da L)) Slla B
Sl gie pen lpefie ol L il el e G ST sl ae NSt Ailais (e
Y AU o P Ad (1S 8l e iniad e

Ti=P{{A*F*RK){ XA Fa* Ka) |

Whigre:-

Tl.l: no of trips produced from zone | and attracted to zone |,

Abjusted = l Agiven ]* / I: ﬂ#l-ﬂﬂ-d]

I": no of trips produced from zone |,
Ayt o of trips altracted lo zane j,

F,: triction factor which is an inveree function of travel, time and cost,
Ky Socioeconomic adjustment factor,

: 3

s [

Fne | Taatal Trip=
Prosduiziion Trips Bl GG 500 2K
Adtraction Trps fi50 | (0 350 (a0

Tk A G A e
Travel Tome { min. )
L | 2 3
| 3 1] H
;] 1 i i
kS h a 3
Travel Time
{rman. 4 ¢ 8 y

F, 2.5 13 1.5 1.2

bRy ) Aphess

L I 2 3

1 .1 1.5 0K
p 0.5 i3 05
3 1.1 1.4 1.1

AL el G S0l ey il Giravity Model Method ) el deles da b glonil
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Solution

F; Matrix F;; ™ K Matrix
e i x 5 Ch i F *
i 3 2.3 1.5 1 A% .1 3% 1.5 | 15w LK
X 2.3 a.8 i.x z 3dxdhe | I.5x 1.3 | LIxaLS
1.5 Iz e £ L% L1 | L.2x 1.4 E R B
P& oA Tor each Zone
Lot I 2 3
Production Trips T el kL
Fome 1 Atraction Trips ] 1000} LE ]
Wy = TiHr | SIS0 ) S GSEO 0, e =3, 35,5+ 3RS 0,5 00 E p | o= 2406306
Wz =7 [ TIHHI®Z 35 1.5 ) /4 eS053% 1 1+ 1M =2 321 5 + 3505 1L.5%0LE § | = #1145

Wy = Tibr §f FRO*AS*0E) S GROI=L 01 =2 3415 + JR20*1.5*0.8 ) | = 4HHTH

F'.J * Hij_M'lﬂﬁ
P& A for each Zone

7 | - 3 oD 1 2 3
Produchen Trigs |70 a0 il i Fxld [23x 15| LAx s
Astrction fl'l[li Bl 114K 150 F 2Ax G | 254 L3 ) LIx S

Zame 3 LEs Ll | L2 14| 313
ne

Ty = &y [ GS0=23%006 ) /(GR350 G 1000 “2.5% 1.3 + 3830 L.2%0L3 ) | = 1647
Ty = 80y | { Qe ES 13 ) 5 6RO B3 004 1000 % ES* 13+ JE0% 12408 p | = 506, Td i
Moy = HIHy | { AS0= ], Z250L5) 0 GSOFZE,3%h et TOHMY 2,55 1,0 + 3500 1, 2500,5 ) | = 3R 559

Fone 3

T Rt U = T W T T - L Pl I B TENTL I e T T Rl I T I T T e
Typ = SiWl § { D001 2% 1. S (GRS 2 3 G D * 255 1.3+ 350 12505 ) | = BT

W= FiEl | 3RAFN A O GRS I, 0400 42543 + 3RS ] 2%0,5) | = 165, TG
Solution
O/ D Matrix 1" trai
Lone 1 g 3
1 249626 401495 43878
Z 164.7 h96.741 33559
3 130237 204,007 165.756
A caairted 544 563 1202 244 £53.193
. 650 1000 0
Factor 11§ .. 4] W= 13 .
A e 775851 BIL7TH 443 A2l
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Solutinn

Second Trail:
Ty =700 775661* 3% 11/ ( T76851" 3* 11+ 831 776*2.31 5 + 488 821*15*0.8 ) = 2981795
Andsoon.....
O / D Matrix 2* Trial
Lone 1 ¢ 3
: 298.179 334204 67616
2 210749 832109 5714
3 140,231 153073 206 695
A colodans £49.16 1019.38 331452
s 650 1000 350
Factor 100 B 098 S 105

The resulted facters are in the recommended range ( 0.95- 1.03)
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CHAPTER (6)
Modal Split

Modal choice

il Jiluag o Bl paudi

L) B By e Jai ke JE S ol ) il gl Al Al
700 Trip

car
1000 Trip o
300 Trip

Taxi

Taxi = o ; 3005 car = s ; 700 o= Wt 16 8 B ool A 6 i i ala ;) 1000

o3 i Ay i) g gyl Jel gadl

! o f gl decii g (1 |

A

o e [ e AL ) S SN ) ) s e i 1 s S 1 e

ol Gl o By Sl g B e AT 2 A R I o 1 i o g Al 1 A il 1
ada I cps i Al ()

ey oS 4G N laad) Jad padill i Jaadl g ada JI G i il AS 11 e

LN Sl e Al ST A o3 Al A eil B 4 Al g4 ala 01 a3 ) A 1 e
o eds ()

LBy kg Bl Y gl SR oS 1 Juini e ) i gl B a1 il 1

L ARl SR Ay L.pLuJﬁ.Jd‘n_mﬁ_Laupm;‘m_u,,ﬁ‘Er-L,ﬂalehd.iu\-

[ AT o | — il et e a1 Jaddi

(oobg il - il gl gl aad
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o gl ) il o ) gl e
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) 4 e il g s s i i 513
S FA ()

g g o 5 il ] o
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i PR Iil

g g ) s ) ) il
i o o]

L) gy iyl A it i G ) g e

S5 (e

(il ol o - i )l ) 8 s ) il ) 6

gl g
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Y g 5 0 iy 330 30 |

Diversion curves R s ]
( )

{probabilistics models) Akl rdad -2

¥ i1
(Diversion curves) e | s -]

Y p 3 i o
K R (i 4y W e ]
el bl bl i ) i ] [ A it

(probabilistics models) skt Fdad -2 |
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Examplel

o) A ol Al g ¢ dndall A il 1

Uk = k- 0.025 * x1 - 0.032 * x2- 0.015* %3 - 0.002 * x4

a e A T B R ﬂll
[x4) (i3)mid | (a2 dlny | o] g gl
-0.12 100 20 0 5 s s
A
- 056 50 a0 15 10 e
B

At Rt A B0 o ) S0 ) 5 IS Ll Pl [ i J8 i ]
S0 AU B A0 A 1 A 20 ) gl [ g 8 e )

Solution

iy ) il a3 snad? 4 gl

Uk = a,- 0,025 * x1-0.032 * x2- 0.015* x3 - 0.002 * x4

Ug=-0.12-0.025*5-0.032 * 0- 0.015* 20- 0.002 * 100 =- 0.745

Ug=-0.56-0.025 * 10 - 0.032 * 15- 0.015* 40-0.002 * 50 =- 1.99

PB="—

u u
et +el

Py=77.04%

pi:ze“r
m— PA:H

i S i o) i o
=0.745
=0.7764
-0.745 + H-I'Iﬂ
-1.94

w Pp=———=0.2236
a t J_I_B-'I..".l'!

Ps=22.36%




Py+Pe=100%

OK

%Jﬂuﬂi_,#uhu

(i) S ) el i * Al S ) 5 = ey Ji S )

A | et ey 6211 = 0,7764 * B000 = el & i o 2 i i
ag | qeit il 1789 =0.2236* 8000 =

Y SRl s

50 (ot i 8 B D (o e 1 S i 1 ) ol

Ug=-0.56-0.025 * 10- 0.032 * 15- 0.015* 40 - 0.002 * 40 = -

-

5

a3, | DAL LS | EH | S (A
[xa) ()bl | (2l g | () gl |
-2 100 20 ] 5 dadih o e
A
- 0.56 a0 a0 15 10 i il
B
Uy=-0.745

-0.745

pa=———=0.7729
8 0.7 4% + a-].‘:li'
PB= . . 0.2271
a & _I_B-I.‘:lfl|
P,=77.29% ,

ap oade o 5183 =0.7729 * 8000 = kil ¢ jud Sl J i

ap | geid e 1817 =0.2271 8000 =

1.97

P,=22.71% |

ﬁﬁl.ﬁﬁ}hﬁu.ﬁ

i B94.5 i gk ) 1789 S J S0 8 F 5] w e A S Leis
i TI6.B e g ) 1817 S ) S E A e A S i
4a 167.7 = 726.8-B94.5 = 1 e Jadl 47 lead s )
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Example2
[A) oSl ot il B S g Sy s [t iy 10000 g2 Sl ) 0 bl ) 2 il 1
¢ S kil Al s () gl

Uy = a,- 0.02 * xy - 0.025 * - 0.03* x3— 0.015 * xy

3 Timetoreach | Time of Travel time Cost

X1 waiting x2 X3 X4

A -0L5 7 ] 18 250
-0.3 10 12 25 X

B30 ) bt o i ol g ) AL e i
s A g B k) el

Solution

Al 1 Ania a1 et Y

Uy = ak- 0.02 * %y - 0,025 * %2 - 0.03* x3 - 0.015 * xa
Up=-0.5-0.02*7-0.025*0-0.03* 18 -0.015 * 250=-4.93

Ug=-0.3-0.02* 10-0.025 * 12- 0.03* 25-0.015 * X = - 1.55-0.015 *X

i

Ug=-1.55-0.015 *X

A

iy S i i) ey Ll

pg =03 na
g8
P = S
euﬂ By cal,
— S Ug=-5.53
ﬂ. 3 -493 u
e + et
-5.53=- 1.55-0.015 *X X=265.33 2

Take X=265 if
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Example3
il b ) il By iy ik a ; 200 g 45 S gl il 5 S i 2 G
;oIS dadlall A s rall) ' L 5 (Bus) ) ()
Utaxi = 1.15- 0.16 (TTenil - 0.05 (TCrmail
Upus = 0.14 (TTpys) - 0.06 {TCpys)

Uwalk=0.5-0.11 {Trwallr.]

T dddde il f e
TC ¢ dadadls JUE) Al

A ) = bt JAEY a1 i 1T = e iy i 1] = el JESN [ o g
Pl gl [ = k) ddia 0,25 el sia 1,25 el JIY1 AT

SO il Al 8 i ol Y 25

el 8 T ) A5 ) i il 3 A o e ) A B al Jal A i 1D

e ) i i, 5 8 150) o) i gl il L R 0 ) ) A il 3
, s oty (ke Jat an syl

Solution

il y Ja i) 13 e Y gl

Ugayi= 1.15- 0.16 {TTtma) - 0.05 (TCrnsi)
Utaxi =1.15-0.16(12] - 0.05 {1.25)=-0.83
Unue  =0.14(17) - 0.06 (0.25)= 2.365

Upalk = 0.5-0.11(40)=-3.9
e 5 i oinl iy L

e
Pi= T en
o o VB
Pl:ﬂ.!ii - gl 4 gllim 1 gl ptui - p 083 2385 4 39

Py = 0.038 = 3.8%
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: 1365
g - e

= PBus = ——————
Pﬂus S 5 gVt + g o083 L 2365 -39

Pags = 0.933 = 93.3%

-39

o el e

= pWﬂ]k - 3 QR =]
Pwam Ui 4 gl 4 gl o UED L 2365 . -39

Pags = 0.029 = 2.9%

T U (o) 5) S 5 iy Bl

(i) e il dne * il S I i = g ) il

ki ey 6 =0.038 2000 = oSl it | aliudy L6
s da ;1866 = 0,933 * 2000 = pest 5V oadiiens el i
ot iy 58 = 0,029 * 2000 = sial) 15

i ] g el i 5 3 A g A ) N 7 o gl

Al y S il 1 snaad? Y g

Utzyi =-0.83 Upaiek = -3.9

Ubus =0.14(17)-0.06 (0.4)= 2.356

L350

-=0.959

PRus = ——————
ﬁU.HJ_l_ﬁi:.J-J-[!_I_EJ

i ia ) 1918 = 0,959 * 2000 = pui ) cobdiiens el 35
dsia 4665 =0,251866 = & S e Bl 8 ) dad
diia 7276 =0.4*1918 = & AL s B} o Jill a3

i 2611 =466.5-727.6 = meiall

el Al s L it o e ) ot Al 7 1 ] il S Y D ) e - )
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i) 180 ) ol o 5150 oy A0 g 3 B gl

) ) il el ] gl

Uwalk =-3.9 Upys =2.356
Ui =1.15-0.16(12)-0.05 (15)=-0.845

L35k

Ppus = U8 | 230, 3 =0.939

a2 1918 = 0,959 * 2000 = g T

a6 = fll o] 3 i
A 720 = A i i

aia 2611 =066,5-727.] = el

| 4

a4 ) 5 e e bl 5 )l ] ) -
by ] et gl et (4l ol i)
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CHAPTER (7)

Traffic Assignment
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Examplel

] S 11 i ] bl gl i ) ) o 2 ) el gt g il S 1 A it
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o~ ! 2 3 4 10 min °
1 - 1000 500 700 &
2 950 - 650 600 oy & min
3 450 550 - 450
1 750 900 500 - _ o
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Solution
Al O il e e S A R g :"a'_-;ﬂ
A o g gl D all S
- i
Link Link | Link | Link | Link | Uink | Unk | Link | Lnk | Link | Link
12 | 24 | 13 | 31 | 23 | 32 | 24 | 42 | 34| 43
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1-2 | 1000
5 1-3 500
,11 1-4 700 700
b
1 2-1 950
! 1-3 §50
5
# 2-4 600
5
rj 3-1 450
3 3-2 550
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= 4-1 750 750
1
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—
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Example{final
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A A bl ala g S A S ) B )| s S 48l el e s T )
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1 - 1000 50 FLLI
z o50 - 650 LI
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g min /LD
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Solution
Al S ol ot S o 2 ) 2 g i N
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[ (4 500) 3 ool 1 o il S
(222 12) (o g 3l ]
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(4 12) o3 3 Aaag g —

{link 13 , link 1-3+Jink 4-3) JA)f bl 1o jlent 2 L
o ) ol 5 gl S ]

250 trip for link 1-3
250 trip for link 1-4 + link 4-3
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Lik | vink | wink | vink | vk | vink | unk | tnk | unk | unk | Gok | vink | ik
From-+ 1-2 1 1-3 H 14 4-1 23 3-2 2-4 4-2 34 4-3
1-2 | 1000
1-3 250 250 250
1-14 T
-1 950
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B -4 GO
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g A o A gl () e g e il oy, BB C R 3 (e S S e 4 et (it

H;H.il A B C @ ___Imin____ @
A - X 450
5 400 _ 360 2 rk %5 min
C 280 340 - @

X) B o A e i Sl i eenld A 95 g fink A-C = al pl i

Solution

[ e st g 2l 55 e 1 ol UMIATHY 4 15 pe s g il s gl ks - s gl |

Al S a4 et 5 B N 55 g g g T

ok Link | Link | Lnk | Lnk | Link | Link
a-B B-A B-C C-B A-C C-A
A-B X X
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= 1] 1] Ta0 340+ | 450+X B6ED
k
da, 950 link A-C ol &3 J) 3 =
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t.p =500 Trip
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| Capacity restrained Awd wiidis b |
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el | panant 6 pa K g i pll pa e g AT el ghall ) S5 fads
paa o clu by gl dibadl edla gl Lo gaoalldanadll cdta Jangl L
aalbal Wl A paacdl € Rl
ilasazl Jo b gl ol dal o daladl 4€enl ediay o 4l paa il
ALl ey glaall e

Example :-

ASady gyl ama OIS 106 Ay 5y e Jbad 3lalie dag gl e 0 0S5 A

paa apead o glladdly ey Lo g e s LS adl aa 5N Gl
a3l

. ) ~— )
"B ¥ = i [f_.f.___ i)
j . Tane |[@as 'l Voow - }_‘% "-h._lfll_ |T| "-.'\.\ 5
' ' 1 noa Vs - .-.-"'--\.__ \‘H’-\.

)
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link i F } { 5
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Al 1 s phy il b cda l anass bl W
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5l pan il
2200 1
0 2
1100 3
500 4
1200 3

(Hall anaidl il

13;_J|35J=1|H;¢jn'f.;u4r_-'mﬂh¢i-, Y1 A 3 a2

— ] 2z
i =f +({—
£ £ I::C-)

Ti=10+ () = 4025 min

Ty=3+(_ =223 min

T,=5+ ()" =7.04min

Ts=4+(5) =20 min

t,=4025+025(4025-10)=478125 mmn
t3=2236+025(2236-3)=27.19 mmn

ty=7.04+025(7.04-5)=7.55 min Jimall a5l ilia gl
ty=20+025(20-4)=24 mm 478125 ]
15 7
27.19 3
733 P
24 5
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J3Al duaygl
0 1
2200 2
1600 3
500 4
1200 3

'l_-‘_'l-&' 5 *_
T;=15+[%“}’=3—1.iﬁmjn
T3=3+{%}* = 9,40 min
T,=5+()" =7.04min
T5=4+{%}* =20} min

daas il Al ) Y e g sl

t,=47.8125 min
t,=34.36+025(3436-15)=39.2 min
t,=0.04+025(9.04 - 3)=10.55 min
ty=7.04+025(7.04-5)="7.55 min
ty=20+025(20-4)=24 min

Al A ) s SN il
13l pma ilayh
1700 1
500 2
600 3
1200 4
500 5
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L g 0l Lo A€ e o 8 L Y s €0 KL g

1y e oy
1300=3/ (1700+0+2200) 1
900 = 3/(500+2200+0) 2
1100=3/{600+1600+1100) ]
733 33=3/(1200+300+300) -
066.667=3/(300+1200+1200) )

| Incremental Assigument 440 paeid s s |

Ny ,_-.J‘:' (<4 %10) (il 8 o Jyl asa (i ¢ pauadd -
A

L.e.'lm.l." I:l.'l:.:l....l.'l JJ‘]II pj.:..l.l- I__|.:|.I.II.|.:|:..‘||_|.ll :.1."le 'II,'.I'E.:" |_|.l_JJI v._|'|_..:.':.j.| -
impedance function s s g

:.’L‘ljl |_|.i_JJI I_liJl.I:- gjjl ;_le I_l|...'|.l...:|.-.I]':.:I.l -

Gl el g sl el gl s -
1A s sl aain g f 0 y Sl s
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g
(%2 3 5 ) )l sl B s ) pell s paneatd o gllad BT ) i
GH LS e g 3 pall a2kl i e 13

T=To+(v/c)*
S ilagdns Cila gl ol e J Toe V50 2 o lagll o G I T
oo LS ol gl da

| ink | 1| 2 | 3 | 4 | 5
250 350 300

Capacity 400 500

Ft) Y Y d
\ ' Yo S Yow
1 ' ' T S
T f ' f Y
T i . ‘. "
F t | ¥ L
] . Yoo \Ye | Y\WYe
X . . - \Ye
T . " " AR

Calculation of time after the 15t 25%

T=To+(vic)?

T1=10 + (550/400)* = 13.575
T2=15+ (0/500)* = 15

T3 =10+ (275/250)* = 4.464
T4=5 + (300/350)* = 5.54

T5 =4 + (125/300)* = 4.03
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. Yo 'Ye | Yve
¥ Yoo VYo
n . ¥ 0 VYo

Calculation of time after the 2" 25%

T=To+(v/c)*

T1=10 + (800/400)* = 26

T2 =15+ (300/500)* = 15.216
T3 =10+ (425/250)* = 11.352

T4=5 + (425/350)* = 7.174

T5 =4 + (425/300)* = 8.028

3 . Yo Y¥Yo | VYo
¥ . . Yo. | VYO
T . % . ‘Yo

Calculation of time after the 3@ 25%

T=To+(v/c)*

T1=10 + (1050/400)* = 57 .48
T2 =15+ (600/500)* = 17.034
T3 =10 + (575/250)* = 30.984
T4=5 + (550/350)* = 11.098
T5 =4 + (725/300)* = 38.1

Assignment of the 2nd 25%

(v ]
L¥)

Assignment of the 3rd 25%

VoYV

(s)
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Assignment of the 4th 25%

Yoo \Ye | Yve

f Yo. YYe
" w Yo
. . L]

Final traffic volume
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CHAPTER (8)
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Evaluating of transportation projects
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