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Ex. W=2000 b v=33ft/s F=1
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Ex. R=1000ft  £=072
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HW 18 2.6, 2.9, 2.1 due 9/22/0%

20/2 < movwal visiof 20/40
H=%in  d=20ft =3 0

Vision Region (s)
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Ex. 20/20 vision  H=Ziy  d=70 ft
20/50 vision  H=2ipn  d=7
=10 ft+ 2 =3¢ £1
20/60 visin  H=7 =9 ft
H=2 i = ¢y

M:6 =36 x Find H
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ML d=8<50=%0 ft (for 20/29)
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83 ft/s
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HW L postponed = dve Frj 1/2¢
Horizonfal - Aligament

. e (T A is locateds
/M /@\ 14 sta foomt a ref point
. 1100 €1

1Sta=100 £t
=o7mp.A_
L=2TR 3
100€¢
Arc definiTion
20 _ D __ 572958
2R 360 = D= R
W Chord def iniTion
o (D) = 50
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T=length of Tangent [ = length of curvafure
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LC=2R sin 5
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V=50m/h Renin= i5(ewmx*ﬁ) 5011049 =695 ft
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=900 1 -V 50 20,07 s

ts=0.14



VerTical  Alignment

Vas
VPC NPT freeways 2%-¢%
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Middle of fle curve 2700 ~,66/614 5¢
Curve elevation at 24 and 27 Sta. Y1 -1$ |¢t2.64
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=Ta~ =100 ft === — =Y
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Execise 2.20

(=2000 T Find:
G1=3%  G,=-5% ;\\%
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VPT elevation = 97762 £+ X500 St
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_ L 2000 _ ,
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Yy 1E(T) =4(20)

2000

7%) =-11.25 ft
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A Vo=inifial speed of vehicle
- “—a dy = deceleqation lafe. of leading whi(k
s de=decelevation rate of following vehicle
§ = fevception-veaction Tiwe
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anﬂOYMal decelevation rate a  best safely cond.
b
k=tiegeny W w ;
d
d

00=nsTanTancous STop worst Safety cond.

A y L=20t
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EX. (Frob 3i)

N=1 =3 f/s*  Find:
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Kuex K (u/mi)

0
“lc(f’é flow
Speed
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Ex. Exercise 34
0.30 Find
" (60-w) *u-K
Ki-q
*q9-K
X 9 max

0.390 €0-u

U
1 . . - A
-—z —— = = . = - 3” 3
€ cu ~~ K 0.30 0735 M&, >

- _ 1
U=¢ = Zo-u " 030 L
Imify
0 30q=600-s D
1= B0t =g

K:200~3.33%
K*=200K-3.33¢9

_ 200K-K?

{

|

|

' N
K=1207eh fi

K

1= =537 “60K-03K° *
N .
Tt 3¢ = 60-06K=0

K=100
T wax =6000 3000 = 3000 veh/hy

K, K
=290 veh /)
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S=& = 250005 m =264 t
41 _ 3600 _
at capacily h-imax = o0 @12
Ex. Exercise 3.3
U+2.6=0001(k-2%0) Find: Uee) K7, Tmanc, Upn

Sgeed of free flow
K=0 =2 WUg=10.002(240)* ~2.6 = 55 mi/j

=0 => (K“‘Z‘(O)Z:Z,é 7
K3 =137 or 291 veh/wi T\ /

i, | el
T 1-u-l<:(0.001(K~z<ro) -2.6)K

d 20.00LK*-0.45 K +55K

$ .

Je S 0003K*-096K+55=0  K=75 5 245

BT Kin=75 9 pan=1546 vel /e

= Dmax - 13
U gz 1%-2‘1‘6%/[1




For Exawm 1:

@ Rectilivear and Cuyyilinear Matioy

@ Fevcegtion Reaction Time ¢ Visual AcTy
@ Hovizontal ¢ VerTical Aligument

@ wkeg

@ The woving obseqver

Shock Wayes

1



The woving observer wethod

J=1k
) TA £rase 2" cpse
=N K = Np
\|/ ’(\ L T L
No=KL =KVT
=KxL = KxWUT
bl M X M, car faster Than obs.
TW Tw Mw KMp:car slowey Than obs
_ MwtMa
7/_ TwtTa
Ex. [=5wm
T vV Mo"‘MF F;:lcl
£ 10 100 1
2 20 -150 XK
%S
*y
MT‘}':‘L' N/ 200= 9-500
y 9=1000 veh /fy
o= TR .
e h*?i =
=gk A0 g gp¢
05t 525 -1 s=L-L
200=1-10K  -600=9-20K
~600=200+10K - 29 U= ,—‘é— S :-1890@(1 -

K=%0 veh /mi

10/3/0%

3 case

Mo:ﬂWﬂlﬁ_("f of
Velicles
overfake by
The observer

MP:WWIMY O'f
Vehic{es
nveyTaken The
Dbserver

’1' -~ i —_
Too0 - 0-90L hr =36's

=5 =0.013 mi =66 £t
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, = Dmax
W{Z""“X‘f i s K U Uee K=0 y=u(k)
f
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i’ R U W6€J Z‘L{ or ,_Z_K
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Shockwaves
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UpsTteam

—>

u k"'/u

C':lraphiC'm(

4(veh /h)
10004

a1 _

41

1200-1600

!
L
i
s

DownsTream

Plafoon “_9

Uap= %0 Wi/}
9up=12000 Vel /f
Ku‘azzg Veh/W”

Y 25 Jotm 220 K (veh/mi) Uy = 10 mi/h

Tp = 1200 veh/h

Ke=120 veh/m
Uy =40 mi/h
194= 0 veh/h
Kd:0 VE[/{ /M
froif
‘f'{on"('- 49 \/ a
s
71
)
leatr

LU |
abc

i

Avalytical Method

wheee b is Tthe conditions
UpsTream of o

la__—>+ Usw >0, Shockwave —>

Jo = Lom La

Sw Kb“Kq
bla b
Islulu}

| <0, shockwave «—

| =0, STafiopary



Q) Uy, Uy 20
Uy > Ux  forward
Uy < Ux  backward

@) >0, Uy<0

@ MX)(/[\’(O
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Review
: > I ( Exam 1 Fyj
l{om,‘/u L9 miyy ¥5 o1 ¢ FI’OMEMS
1000 vey /1 1200 veh /j F0pen book
G0 vey/mi 120 vl i
Example 3.5
1 | -
,.. | Find:
TG L 0¥’ sy, gg
ho | Y% /
25wk B Gy Kl g
1200 Y1
" h *MSW,AA“ Usw, gg
129 veh /my
arb alb
—_— e
| Alsw=lsiy aa~U
2200 e/l 0 veh/ b0g 1200 W, W) 868
L0 vekfmi 0 vel /i 5 1 =10-2.1=79 i 1
T = %b“(zq 7 - 19-9a
Sw, AA Ky-Kq Sw;BR Ko-Fa
_ 0-1200 =1200~-1000
T 0-120 120-25

=t20mi/} =121 mi/)
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Jrows Shrinks
E'Xavale 3.6
i !

1000 Vﬁh !1200 ven | 20 W?l/h -
25 wilh f " (i‘too veh/h 9=ulc

5:; 120 - "f A’A 70 veh/mi =20x70 =1400

Fom 35 au flaToon=719 i/ h
f=uT=70 50 2 =13
Usw,8=2.1 wi/}

Usw, Ag M%ooﬁ;o =g mi/)

au=-1-21=-¢1mi/h

013w
=%~ 61my = 0.20 h =12 wins




E‘xamp(e 3.7

_ Ty Ta _ 1400-1000
A/> ; ( N MSW- -
1000 veh/}y 15400 veh /i Kwks 70-25
25 Veh/mi g\ 70 veh /mj =t mi/h
Exercise 3.12 |

Test Run gﬁms/ﬁ) M&Q ;:1 P M

1 10 100 4351 Z=q-kV

Z 20 -150

Wherﬁ M: Ma’ M(’
Ti,: 05 l/{ Vi:«io M_’L: _'LOG
L=0.250 V=20 M,=-150

My _
:E—-‘l I<\/i (1)
— %:Z"f(\/z (2)
p{L n4z 7 g Y ' ]
A (1-kVo)~(3-kV,) K=%0 veh/mj
b Mz 9=1000 vep /)
fe Mz

| S=1/k=0.013mi= 66t
SR k (20-10) h=1/7=0001h=3¢s

100 , 150

T, 7, KVetkVe =k (-l Ustks s i
100 _-150

k= ﬁ: 30 veh/m

«‘?';—04 =4-%0(10)

1= '%_94%0(10) = 1000 ‘—’&-”‘—



commuteys
—— shorpe(s

= STudents

Dewsity
(pecson/sq.t)
Stetdp
=
}
Flow _ |
(pexson/ wlinx oot w &cma)
" Mixed uybay
~x=STudent
— S“}oaz,e |
(51-tt/person)
2 op | K — —X— STMJEﬂT
Speed A K comptter
- === shoppers
S‘rage

10/13 /)%

MP: umber of eveals per howr That a bicylist Experiences

MFQXC(MSlVQ: \/QTOﬂg VS
MPskared =25Vt Vi t Vst 0,225 Vi,



WIS s
—> Wy/65)
=500ft

Pedestrians EB

Mrggﬁ“’-?-z'/ﬁs L0s

2600s =1 fr
gikers EB

MP=\,t 0.5
=38+ 0.25(65)=15.7

s C
Ped ¢ Bike ESB
fed
3600
P v =196¢s (0S )
Bike

MP=25 \/f{, +\/p, 13 \/FS-*I' 0.148 Vs
=2.5(15)  35+3(202)+ 0.118(65)
=631

Divection | Pedest. Vol | Bikex Vol
EE€ 102 65
W8 95 33

Pedestrians WE
Mp _3¢00

W= 107 =353s WSc
Bikers WE
MP=V, 0215 Vs
=65t0.15($8)=754
Lis ¢
fed ¢ Bike WB
Ped
3600
i-—-02f65-21 6S (0SD
Bike

MP=2.5 Vot Vi, t3Vs + 0.L105
=25(102)+65+3(95)10.115(%3)
=615 ¢



lvansit SyS‘TC‘VVIS s/

9, veh/h
N=qT Tee Time T complete Trip (toandTrip)

Tt i '
F= N {:;CiT.TE:[Z it Tre:sum of Tavel Tiwe betweey STOFS

- . ard dwelling Time (1
duelling Tiwe: dw =20-90's 9 Tune (Te of sop)

Ex. 10,000 passengers

2h E # of passengers
Tr[ =30 min capacify of veh
/5 average occupancy

10000
N==z==13¢ departures i 2 hrs

1’“"‘- 67 veh/he
'=Q—-—3‘f veh

. %10] L outhognd wov. wr.t 3
[zoj(«o)’wv) e () inbound mov. wrt 3

- o e e — — g

| t-72(T) 30 buses
N7 230 departures 1-2(T) 20 buses

Ng 220 degartures 2-3 add 30 huses



Two Trains on same plafform

Distance D'SI?"CE

- D ©
A DwEl\'my @ /@ / /
Time |
m ﬂ ” Tine Time
@ i j hfddw‘ﬁ)’

{ ‘z l D 7 ffline
9 VN e

VAN du N
hman’TawetF(—af) +J+ZJ;_ZJ?+ u




Operating o
Speed =

Ex. 50 vehicles

h
7

Volume /Capacity

PHF=1  uniform dewand
PHF >0 peaked  dewand

£=5 wins N® 50D "
12 infexvals
A
50
Oiz 34567% 90012
60
Ex. N =250 veh
Lo 250 _
1= 15 wmins f HF = Z5
V=750 vely )
Ne
259 /

10/17/08



Average Travel Speed

2ol lanes

e C=2000 /b (72 /)
I C=1400 Veh/h (69 wi/h)

]

o C=1800 Veh/h  (50wi/h)
Vol /Capacity

0= Ve _ flow rale (pc/h/In)
) average passenger car Speed (mi/h)
vV

\/V": — ‘f = L
FHvaf%mjp v 210 (Er-1)1 Pe Er-1)

heavy fd =0.9-(1.00 \
Vehcle f afl
L commuTers

FES weasured ander L0S A
FES =BFFS 1, —f. -fy -
T 1
G <5
PES=BFFS -19(12-w) ™ (2t- 4x1c)(75

fmr

~1.5xN)t2.5-1.5 Access



Ex. N=3 lmes pee dicection
L=11 ft
31 dfecal disTance
L wferchange per wile
VV=13,0%0 veh /h
PHF=03%
N-{;ig';f'

Assume al| of Them
afe Commuters

*Find Eqy on y9. 15¢

1.3

10/20/pg
Table 45.1

=V
b=3

T
HV lfpuv(EHV“l)

a— .

1t 0.05(15-1)

=0.97

V= —
TR faye 1,

___30%0
0.88x3%0976 % |

=15 pc/h

5> FES =70-19(12-W)~24-0.4 (<) — (75-1.5N)+ (2.5-1.54cc)
=70-19(12-11)- (2 4 -0.4( 3))—(75-156)+(25-1.5(1 )

=611 wmi/h
11495

D=Gra =154 pe/h/g LoSC

Ex. 12
5wn=1t

60[50[%@]60}‘!0[‘50[loo]rzofl‘ro[75160]3o
V. w5 .
N (D)~ T0x(2) O I
Where: V=sum of obseryed Valyes
Ni=Wax of observed values
F= N« &2

- 6! i
F=e0x2 =720 veh/j

PHE =

count
N

3

20 2 ’30 ‘fo 50 60
Tiwe (wip)

=20, & .
(1273075 =360 ey
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froject Topics

LOS  infersectio Car Ownership

Cycle Length HOT/HOV Lages o Beltunay
Design Suyvey

Mode Choice Mode

favking

GIS ¢ Land Uise
Cycle Levh

Wil x

o

—

Green > 30-¢0's : i
M < Green < Wax ' o
— 1|
¥ra
Shar Loop = delects if vehic e
) passes
n’F“““““LlST op =147V (a- Vi )- L'v
e I& wy L= letgth of the l,;
Lang Loop=defects  how sz’aidES \/:WVWaCh spee d i h
— " G=2-5s | | ‘
— — , - ;,J‘ Vi=vehicle wterval To Travel disTamce (
L

L= vehicle (ength
Miniwum Greep = 45 * 24



Ex. mss0820 725

e

P Gl g

250

——

S(THtLT)=1700

, S(TH) =1300 veh/|
S(THRT) =1600

3%

15045
Co= 1-CS

C, = optimal cycle [englh
L= tolal ST e (3-45)
CS=flow tatio of critical mvewent

(._..

b

b 41 b

= J47.0.2034 =0.2
¢A Wx{isoo ) 1600} Wm)({O 5 j} 0.203

850 %20 725

700 _
CPE me{iéﬂ@ ) 1800, 1500, .1700} = 0%t

CS=0.461+0.203=0667
L=%sx2=9%s

15145 1.5(8)45

. 355
1-cs 1-0667 'A515<65’S



Hw 30 444,422,437 due 11/3
t—eﬂ%‘%\ AR A‘L}%t&de R:% &) A@u’;ﬁﬁ?m Green | Pedesttians
NI 5 ) 0.203 30.4% | 125 14S
EW %, 515 s | pual -7 e b
NS 9 U 0: 616% | 2425 | s
Cy 355 Cr(+AR) SFR FRACS Al CL
x(FR/cS)
=7+ W_
; ‘ Go=Tt3Y  Use y=5
- ,\,,\e.\ ______ PR _(__,
v’ C’)A

(EXU‘WW‘E from previous lecture)

Gp= 7+‘*1;‘Z -5=1%s

AL g

2><12

y:7”‘ -5=9s
§, Coreel Y AR Fed | vehicles
A % 17 4 54
[WalE]Flash] Dot Walk 1 pedesfrians
7 1“4
qJ [_ Red [ Green ] %UA| VehidﬁS
& 19 50 53 5¢

Co=

[ Dot Walk

150+5
1-~CS

T Walk_Jriash[ oW | pedesTrians
I T
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6: SO" 3‘30 am

3% 15 100
30 250
5 300 7:00
7:39 60 400 :> \/:1250 '\/Ch
753l (5 750 5
30 200 FHF: 4{15#;)0
45 150 8:00

%30 60 50
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Ex.
= S-’s
P e LR
e > P
e = $i
|27 = Ko
C=90s
- capacity
Pr=0> for ‘Z«ch wovement
Approach [Mwewent | V| S [ W/S | 9 | Q9 |casei =%
EB LT 35 | léne O.QSB 2 190 10133 | 213 |0.39%
TH | 450 3‘%00 0.82( 20 |90 [0.222 | 755¢ |05
THRT | 180 | (200 [0.50 | 20 | 90 {0.222 (2667 |0 675
U
ckﬂ“’(’ of Saturaljo
Tor each movemer]
A:di* FFCIZ
038G (1-%)° , ,
= —— = 17322 ( (-0 [ (-0 0%
W ety 7T (DT
_CLL__ dy J oS | Delar | (o5
LT 357 55 |} 394 | D
™ 3% | 34 | 332 C %5 D
TR 320 129 [433 | D

d.‘ :CI\” Vir F dy U 1’Ql‘rﬂm V‘rHeRT

Vert Vit Vrgegy



LosT Time
YtAR=4S

c?og<h

b= me{
%:YVI

Cyc e =

<35/4 S(THtRT) = 1700

S(LT)=300

150 199 4§0 G0
(700, 300) (700, 300

509 30 300 ﬂ(_)_

[709) 300, 1700, 300

ISLTS— - l 5(2X3)+5—_70 S
I-Cs 03

V' pedestrians ?

}~03”3

} =0.%7

Phase | Cyele | Avail. CL| Alocation | Green | G

Pa
Pe

»f

| 4esy
2 | 5529

Gp=7+% = (y1AR)

-7r~~"f

3

2s
36s

13's
135

10/31 /08

CS=0.3330%7=0%

4



Ex %33,

Parki 300 . 250 | CPB 12 1T lanes
far ‘“_?___—) [ B 5% HV
]l A L L leve| grade
M ish arking

10 busses /hy

fon C8D arpa
Bus 5“’ ’ 10 Ft lanes
N~> 0% HV

So =800 vely /h mﬁ dw\mhilkl
Cdlum par M9
5¢=2006 veh /h o bus Stop

hon CBD areq

é(’?\'%("\ N '—fw 'ﬁj } ‘fHV fP 'ﬂ, Ta fK‘T 7(1:(‘ l )
A (Z 083 o3 | [os | | | (] 0.95 |2334
B2 1|1 ]as7|07] o3 | 035 | {I5%3

L W-2 _«012_ £ - T e
fw= 1+ 5= = 053 fy=1- ZOO = =55 =103

100 (00

—

{va: 00t %HV(E;-1) [00+15(2-1) =037

1500
- N‘O“\“‘IWM/%OQ 2 0.i- '3(60)/600 — 2-0.{- 73600 -
oo N — 08 Tpy=—— 0.7
{44 4410
£ = N- b0 — 2= V600 _ 03
b N 2

S:SOX NX{WX‘f?X'fHVX"fPX‘fb f XfRTx

, >3 /S(nhcal XC 0“7?2’(6")
C"gos !fAK 75‘ >< cC-L 60 ~7
LV 1S pwsics | ¢ X,
A | 550
B

233% | 0.23¢ T
60 | 1.0
125 | 1543 ’ojogpwi / .06

=106




B
11./3/0%
Homewnrk  Hel /

Lt._ ZZs A 8

4)/\ CPA

| f_‘%’:f_‘ﬁo 130

‘Pg ’:::;T 1' ,2(;’ P ,?Z- 4)5 ————-le5 b

N 330 '
CPC "T_) ?‘;&35
3010
c ] s S(Ws)xC
QMMQ X , <o smaller XC:—_(—':T (‘t7. !”I)

A
¢:Wx{iz;+uo 330 460 75t(8p
: 6 500§ 1700, 1700y 500

. 126 159

1700 ) {700

P tax {8 222

1700, 1700



7 of HHLD

Tncome

11/5/0%
Cuyve B
r 2 Cay § //’“ ;*C;:ITS
Q S
3 car z ?—/—1‘ 1 car
- 0 cars
1Cc4y .;i /
0 car -
Tncome Toerrs
Pevcent of dwe(lmj
Curve A # of TriFS =54 0 cars
ZOA) 0{ HHLD - O ca(s lo l Cap
o L car 122 cars
OS%h v v 2 cars
8%« w 3 cars
Cagve C
3 w %: - HE On\er
£ e T
~ Mot il Schooi_
< HB Sk"PPMﬂ
e\ .
HE work
|



Ex $7.

1500 HHLD (household) Find® .
$(2)000 _Tﬁfs Yef h{)’vﬁehom 0}1)2)@3# Cars
~T(i(s by purpose
Caxs | 2o, | HHLD | # of Feips] Tola| Taps
0 2% | N 5.5 €5
L | 2% |18 | 12 5760
2 | 52%17%0 | 155 12090
,ZT | 4% 210 | 7.2 2612
1007 1500 21627
Purpose | % | of teips
HB work | (9 | 4107 | home-based work
HB shop | || 2379 \ Shop
HE schost | |F 302% \ SChool
NHB | 22 | 4758 | fon home-base]
Hb dthey| 3% | 7353 | home-based other

Ex 3.3,

1,525,000 f1* vesidential spmes

005 21627

3,675,000 1" seyvice

2)(00)000
650,000 15 governmedlal buildings

ff:

retai

use Table 3.2.|

Qﬁﬂfmﬁoﬂ > Yesidential
affraction all ofliers

(esidential s x24=3,660 Trifs
Cetatl: X 3.0=1(7,00 Triys

Sevvice: X5.2= (4,110 Trips
Preament: X3.9=2 40g frips

‘{‘



i1/7/08
5 subjects for the exap
L) PHF
2) Cycle Levtgﬂn calculgtion
3) Delay
t) Saluxalion Flow
5) Trip Generatiop

Ex.
50| (90 | ) BN
4 L i (PA é_l (P = ax {1700 1700} 0.05%
| b 4 450 430
<30 CPg T” 4) me{_lna 700 ] 0262
T 149
S0 —& D % (40
’5505?{; ' (‘b v CP =W X{t‘ioo 700
&S 500 309
j T] CPD 'Y (P me ‘700 170075 021t
30 |¥50
| CS=0.057+0.282+ 0.037+9. 294=0.717
>=(700 15t 1539 +5
0 tt lanes Comis T U g 0s
0.7t7 (approx.)
C | Awil. Green ) % Green Green Time | Fedest
A 0.059/0.77=%.26 5 No
% o (028200772315 | 27 3 oKl
% g0 012263 0.082/0.717=11.4% B No
A 0.294/0.77=413| 29 3 9K

(= 7+—~——Vg 7+—zf—--c,t..(3



Ex 6. Use Table $2.3 , Suburban areq

Now Week home base frips

300x3,86=1(5%
00 X 5.0¢ = S04
400X 599 =929¢
00X 6.36= €36

NG | Veh Person /HH
Person 0 Q 2t ‘Aré’a A , 23 7.-
. . 0 -
0 00 ,
|| 50 [ 150 || M ! |
2,5 ) 1o | 500 | 300 LY O B S
2t 12.29 3.%6 | 6.3
T o100 400 f 100 g 0
2t |
Total numbey of Trips
50x0.97 =49 |
150 x |97 = 2¢% ToTa|=7030
[00x2.29=229
0 x2.5%=25
500% 349 = (745



425 JC ARV |5y
4/\ Wl 0.35% 3%
) 4 100 | 92 | 0.564 |
e = B 0.5] 54
=
IN—P l KT/
370 5(0'1(7:l200
S(TH+RT) = 700
| S(THtLT) =500
f\wroaci\ M\IWIT., V S \//5 9 d 3/q
SB all 25 | 12oo 33
NE all 390 | 200 3%
Fg | THtRT [ 330 | (700 54
THtCT | 225 | 500 gy | 100
wB | THtRT | 480 | 1700 S
TH+LT | 255 | 500 5¢

C=ss%a V& dy d, d L0 weighfed d Whole Lo



N /1705
Trip Distyibution

%Ax’_‘[x
Ex 9.3, \ J
Froduction | AffracTiyeness We; ) 2 3
L i0og 2 ’ (] 5 20 g
2 0 5 L2102 5
S 2000 i LS 0 0 5
Ky g F=-15 In W
:R | 2 3 'nl 9 In
=N = 7 N
Ll 15 03 ln we 5 W
S R T Y
O 04 .
T C=15
I=1 Pz=iono Trips ;3
J | A; Fry K3 AJ@XKU‘_QU | 642 274 4
12 Joost] 11 Jo 1967 643 2100 0 S=300
2[5 |oouz| .5 [0.0%4 274 3131¢ 14 530
S 0036 03 [0.0250% 3¢
Feoe=d 520300 s-qum0
11 \’ijiL SI.J



Q15
316

1104

I=3 Pr=1000

J| Ay | Fz3 Kty AJ*FIJ'XKLL
(]2 [0036] 0 | 049c22
2 5 10.0316 f‘f 02717
ST |08 13 g6z
1

080



5

U /14 /03

Triy 1 ; "
Geneggtion ) Dis agqregate

S 2) Alternatves {car, pT)

DiS i pion|

Lcax driver, car passenger,

@
@
- - .
Made - LMS> Train
© R—~»»C“°‘Lm 3) Wity > gy :
p=

e tdy N pavawmefers B
Safety, luj?«/ljﬁ 4(,) mmb L{TP_ S Teavel Time
BX Trave( Cost
L??Sb " ;re«zwenc)/, No. of Chqﬂ?es;
S aTlyibules ceess Time, Eqipsc Tron
SEC SOCMI CConomic ChdmCTeﬁSﬁC ) =7 Time

a9t | ~income

_-e&:.;d“'?ﬂT \ ~No. of adults

-ptof. STalus “Np. of kids

Todividual ~No_ of Cars
HHLD

Vea = "gﬂmex Trave [ T - 5@51 XCosT =10.07 4 ASCeur
UPT =+6 Freq F(Eél t g“ﬁmex Time

Asc <y

Altecaative Specific Consfant

N-ASC= N;‘\LT =1 NALT:3 NASC =2

\OT: value of Time = BW%’CM



Ex. U= U= 0.025%, ~0.032X,-0.045X5 -0, 002X,

Xoe o X Xs X¢ |
Accesst wadwg  in veh, Cost ASC
egfess e Tine time (k)
Car 5_ 0 20 (00 —_—
Rus [0 (5 40 50 0.

Uear = 0-0.025(5) =0.032 (0)-0.0(5 (20)-0.002(100) = ~0 4 75
Upus = =091 - 0.025 (1)~ 0.03 (i5) - 0.015 (49)~ 0.002 (50) =-1.530

6*0.625“
Pcar:ézﬁza R =0.7] Fbm: 1-0.71=0.29
. =0.0(5 _
VoT= 007 < 69= 450 dr7=5009
P ) eUcar Upus
Cdl ) = — _ = .
( @"wr + CJUWS P (b us ) ()Ucme eViaus

Uca{ =-0.645 UWS:’(‘ggO

51



5
(same exdmple Trom (Yevious lecTure Cxpect fuin is added) Hsos
Ke=access ¢ egress Time

X, =widiTing Time

Xy=in veh-Time

Xy =COST

X, KXo X3 X4 |dg
Tain 10 5 30 75 |-o06

Ui = ~0.06 =0.025 (10) - 0.037(5) - 0.015 (30)-0.007 (75)=-1.07p
8—0.625‘

P = - < _j 2 -=I. 7! :O.Ll.g
coy e O‘éb“ﬂf me*C 1.D79 7

P 6‘1.530
bus ~ I 153, 01070 =0.199

=070
¢

w—

Train ~ 0625, ~1530 p 070 =(.313

Qr3 = 5000
Oz gus = 5000 0,198 = 990 x 050 =
QT Truin=5000% 0.313 =565 x (.75 =
$1,669 Total Revenue

It cost of Twin s Jéwla/ed)
U-rmm:'[.ZZ
Fca( =0.511 Fbws =0.207 F’Tmin =0.262

Qz3 gus=0.207 % 5000 = 1035 x .59
Q15 Tan=0.28275000= [4{q x (.50 Total Revenae=$2632



Tacrewmelal Logic

p=—S e Fxe”"
Se xt QU Uk;( AV
> Ze"e™)
ek AU
A K ,
= 2 ¢ P < ™
Z exflbo AU -
2S exphe e 2P() e

FTmm C—>075-150

0.313 exp(alk)
0497 exy (aVk) +0.19§ exp (aUg)+0.313 exy (alk)

AUy =-0.002x75 =-0.i5

Tmm

_ 0.313¢™"
(0.439+0.198103]3 ) ¢ 01> = 0.2%2

anofher MeThad  To  compuate  probabiliTies




1119 /o5

Ex.
145 5 of )
5T5 3 2pf3 ¢ 4 Tree
¢Tls ;\\i N7 5 ,w
(fg 5 4 6 =2 7
(7‘ —_— -> e ]
— pn < i *“'@
-»/I\ 7 3 g 5 3// \L \
! ‘I’ ¢ Z/x 51 ‘LS‘ s
s I | 1 0
2 < B < M
212
6 Stage | Link |Compute | Compare
tmpedevce ‘W?PMCYKE Pecide
~ 2 3 T
A7 2 T 5 L |16l 5 |5<w , Accept
%00 500 600 200 — )
IL (¢-7|5t%=13
~915t5=00
0] 5 t4=9
A_ | _
| Impedence . ]
Nﬂidi o I T f?reaedmg N%)Q
2 |a ‘
3 |0 2
¢ | oo 5
5 oo ¢
¢ | sf 5
¢ 83 13 6 i
1 |oo 19 7 6
0 {os| | 9 8
TR q 6
|2 |00 0 A
(3 |00 j [
4] 12
[3
(4




Ex CFom pitvious class),

S Tajc

=
=’
7<

Tmpedence

Compare

Decide

1T

B8

1312=15
131417
1347220
10t6=16
104313
10t7=17
1t5=14
1t3=12
1t5=14

IRV

r
o

=

K

4+4=-143
14+5=11
“+5=11
1443 =22
1415=19

OR e NwW REB9R| RSB Boag s~

17+1=21
17+6 =73
17+7=2¢4
17+6=273
17+2=19

A=Accepf
R=Reject

Tmpedence J

v L

e Preceding J

L

1T

Iv]v |

RRERE < sNouswnn| o

B3833333838338888(o

T|r(m]
15

~8

HW 131,901,822 1010 de M 12/3

LI

18
19

22
19 |

o N

7

10
9

!

1
1

8 .

12

s 3

11/21/03
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1/24 /08
Ex.
AlT | Pw Benef1Ts | PW CosT | New' | B/c

Al 15 | 12 |oe|ts
B 2.9 2.2 0,7 | 1.32

B has befler Npw

A has betfer B/c

lIse wcremenlal B/c o‘iwa/ysiS, have $2.2 million T Syen()
13t1L.0=23  Benefit for A

Z,Cf Benef (1 foy B
Choose  Alt B.
Ex.
Al | PW CosT | PW Bevef(t B/_C‘_
Al 100 150 |15 N,
6| 150 | 190 | L.27
C | 200 279 1.35
D | 300 290 0.97 N
E | 320 } 350 | L.99

B8 MC = d0-0 = 50 E8-D 1 chose less cost Al
PWB =19~ 150 =4y N L choose Alf

A@ PWC =299 -100 = 100 4B 120 )
PWB=27-150=120  Ac " 771271

@E PWC =320-200= 129 _é_g“__<i
PWB=350-27p=90

Choose Alf C



BOX MoJﬁ(

(g‘('éei?n;g«)

concealaTion of
pollufants wside box ()

V=LH = bax val.
F=ULH=air flow

TE 'evgg(stm \/ ( ) E FC

;)! j 1\
P\)"MEI\TS pailu s
] ¢ (Ting
mrtﬂf(hmnﬁ
of ?oﬂuh:m
lnSiAt b'a)(
Ex. 3 yp-92%
E=pAct Ae B ar conSTanls
C@t=0 :> K |
A8t FC _ JC
C V _‘J.QTE_C_ - _6_6'811
| A F( _ JC dt V vV -
v o dt
Tategtation fachr = f(F/V)t'/L
fd(ce(.:/wt) AG(F/V g)t
)t V (F"BV)t
ce™ T//i I
= A 8, D __A__-5e()
C-E—g-\_/-e t e(FA)T K F~gv€ + D
K

L/1/0%

57



A PolluTion Graphs

C0, 1

N\

0. Vs Spe NO VS S ECA
LV pced O, A x V5
Speed Speed
HC vs Speed
HC A
%0:.’10 3}?@@4

mph



Noise Genealion

Ll
~ Noise p
- Level ] Lo
L50
§ — L9
— >Time
Heavy Trucks
et
[) u
04t

Pivet 47
Point {q '

Me{. Truck

0 Ex. 1500 aulps

Aulo €

A

40 mi/h
LN :?.

Obs is 100 £ aAway

J;Z/s*/ms’S

NOMU(«)MM V.53

Lnpuls: Volumes ¢ speeds of
aulos; med, tuckss, heavy Truc s
Odtpul* estimate of (,, 4t 4 giver
disTance away

Lwed. tuck = 19 qufomobiles

l/meclﬁ Truck = MMTO => th+\/a

o add Volymes
Heavy trucks  gre calculgte separgle [/

20 15000
—100
— _ - 1500
8 @ =10
= @
B 1000~
—40 20
20004
NoiSt  pist 1o \}Shwe
L , .m'.
VL Obs. (ve/y)
0] Lgﬂt fiom P]\/OT _ﬂw CDTNSVOWJW SPJ T A

@ Une from A 1 COreesponding yo fyme

@ Line  from h-’!'[er('fp‘f h CofreSpondin
distance To Qps. and 9%t L
mlessection of this line ¢
LVL Scale

Trom
The naisp



Exercise (2.
100 heavy Trucks, 50 myh
30 med. fucks, 40 myh
600 aulos, 50 mph
hwy width = %0 £f
widfh of butfer o easue < 6048
30 MTx 40 %1% = 300 quTos

He Medi - |
D | Moo | Hedw 1 Cars | g Tty

600 | 60 46 51 |60t0.2
T4 19 10.5=60.7

790 | 59 45.5 50 (59402
114.5 +9 10.5=59.7

-
0.5+
o

0.

ol

1 o
DiFF | 1 2 %

iff beTween 2 i
fo be added




For final exam:

Ch § .
~Trip disTripution
~Mode choice
~ Assignment
Ch 11
- Evaluation
Ch 10
o l[uTion /Nojse
Ex.
New | AstheTics | ElecTorate
Al 6 | 70 | Neral
B 13 | 40 | Favorale
Cl 21 10 |Unfajorable

6
12/%/08

NPW | Asth. | Elect. | Sum
Al 2 21215
£ 2 | 1 316
Cl 3 3 117

where 1=worst,_ 3= best
Cis best, B is widdle, ¢ Ais worst
\/\/Cijwﬁcl Score

W(NPW):Z New | Asth. [Elect. | Sum
w(Asth)=1 Al 2 9 g |
W(Elect)=¢ Bl 4 |1 |12 | o
Cle |3 |4 |13

B is besl, Cis m(AJC) ¢ A s worsT
ConveyT To uniform <cale Nax 0240 Lfyx90=85
«_’%\_NEW ASW@FCS ElecToraft Sum .
N oo | 1co Same result
8195 | 40 %0 |25 15 The ot igind|
C| 90 10 0 | 220




Ex. (conl)

NPW

Asth .

Elect. | Sy

Al %0

B | 170
C | 1%0

70

10
10

700 | 350
220 | 530
160 | 430

Same resylf
as The o(iWa(

=
9

Slage | I-J | W Compare | Decision

T |1-4 | 0tZ2 | 2<00 AccqﬂT

T 1 4-9 [216=F5| 3 <® ACcerT

-$ |2t10:12| 22 < 00 | Accepl

L |5-2 |8tt=12|12< 00 AccepT

-6 |§tt=12112< ®© Acce?T

4 |§5+4712|127 2 | Reject

§-3 |1215:0|17< 0 | Accept

~4 21022 2272 | Reject

- =7 {22-7-17) 19< 0 Accept

TV | 2-5 [1+4=16] 16 5% | Reject

"6 12432151 15212 | Reject

6-2 |1243=15) 15712 | Reject

:5 214=146| 16> 1 Reject

7 | 1249=21) 21519 Reject




Ex.(cont.)

W

M o A Al
l —
2|00 14 | 15
3|00 17
4 100 | 2 22 | 16
5100 7 1%
g |0 2|15
7 |00 1
2% P 1|21

Preceding Node

T|@T [T @
L
7 5
3 3 @D |
411
5 T
6 5
7 9
{ t
F,=2500
Q=1  Qu377 |
=15 AR5 Ku K =Lo

A | W F | K |AFK | 7 ”
2115 | 12 100069 | 1.0 |0.0203 | 74 7500 1155
5135] 17 |0003¢ | 1.0 0.0121 | 5% 1345

$=00229
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12/10/08
Ex 10.2,
Tbetore = 5200 yek /h 3 lanes
T atter = 4200 veh/ 0'F  level of Service F
1=42.0K-0.25K"
Fig. 10.2.2 To calculale emission  Cin yg. 503)
T(F)) u o need To compule These Terms
M:%:%Z'O.ZSK =0 => Ky=163 veh /wi
! K= "534 = 165 =4 veh /i
rAm%\ Un=42-0.25x54=21 wmi/hr
";‘"\ ?1
11%99 =1700 veh/h
1700= 92K -0.25K*
% = VM o5 ey Ko K,

6% veh/mi
EL=5100X11‘1‘=5%1,‘I009/W Ky=100 veh/mi  t,=47-0.25x100 = 17 mi/hr

1.= 4200/3 =1%00 veh/}y

127 veh /m _ —ar ~ _ :
K- <% o/ befley LOS => K29 veh/mi  U,=30.5 mi/hr

£, 4100x74 = 310,300 9/mi



EX ,LO:ZZ. fruck Li
avy Truck 70 .
he //0 s Gt {320 1 15000
0 0 3 1 2
-+ t ‘
N 4100
Pivot L ¢ 1 ! s B N N . w3
point t+ . f g 607 1 . 600
+ oz 0 ' RN T
20 C(/’rs \\ \‘N'ZOD S 300
Swall truck's N .
WGOO 3100
A 8 D %

f(1) veh/hr
100 heavy Trucks 50 mi/

30 medium Trucks 40 wi/h 60 dB
600 cars 50 wmi/h 1ST=10 cars 20 MT= 300 cacs
heavy veh mediym  Cars
Dt L L 1) Pivat pomt To speed > A
600 | 60 | 1% 571 2) A to Volumes — §
ol 3) B o distance > Ly

10.2 1 10.5 =60.7

/700
Fig. 10.34 for by scale
dite T
hightr
valut
0‘24:4\“;%'«.,%7 B

q 1
AT )/ eise fevels

6¢



