Ex/CE/T/424D/2019

B.E. CIVIL ENGINEERING FOURTH YEAR SECOND SEMESTER - 2019
Traific Planning & Management
Time 3 hours | ' Full marks 100

Use separate answer—scrmts for each part
Part i (66 Marks: Attempﬁ Ali Questwns, each questmn carries 15 marks)

1, Definedinear aggregate transportatlon demand funct:on How does xt dlffer fmm Kraft model?
The bus sewnce from Fsp}anade (Ko!kata) to Durgapur is currentiy served by regular buses and

Volvo buses, 1000 passengers pnr day 1 bS" t"te regular buses: and 500 use Voiva service, Travel
tirnas {min) and fare,, {R; jareas foi!cws '

- Trav-&lﬂme SRR '-'-'iéare,_"'
Regularbuses. dhours . - | Rs.170.
Yolvo buses. 2 hours and 30-minutes { Rs. 320

The linear arc-time and arc-price e!astlcstlec of demand are as follows: -

Regutar bus ' o 'V'o,!vo. _
: _ | Time .\ Fare | Time . | Fare
' - : Regular bus -0.03 . -0.04 4002 4005
, volvo . [+0.05 #6002 {007 1020
' if the fare of the Volvo were raised to Rs 330, what would bz the eﬁ’ect oft ridership?

3+3+9=15

*a

A study area is partitioned into 4 zones with potential for housing and sevvice emptoymu;t i
shown. Parameters relating to’ economic hase concep’t are also 5peahed in this table. For
futlre p!annmg-herizon the amount of badrr empmym..m of JGGJOE’JL has been determined unc%
its spatial mstr:butnon aiiccates 10 zone 1 and zone 2. Given these data, the p.obiem is to find
the Pquxhbrmm !ocation of resudents and empiovments foliovvmg fra Lowry

) S ' , : _._._Zcmat Values .
Vanabie Nam‘e' 7 - Notait.l?n '1 , 5 : 3-‘ 7
Basic Employment E5 . | 150 350 0 0
Housing opportunities oo H, 700_ 0 00 ! 1200
Service floorspace (in3000sqm) -~ -] - F; T 0| 25 o0 iE
Persons per worker o M 1240 24 | 24 1 24
Service workers perperson. - v 1er] 02 0.2 0.2

The ressdentlai locations - are ca!cuia‘ted from the m!!uwmg ﬁrav,ity' model based on
: accessnbgi:ty of workpiaces to hausmg appor'tumi:es :
' . Hgft
Ta(y — -E',;H 0/ /tdo g0
o ..40Hoftds
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Residential work trip ends are summed and multiplied by u to give population R,. The
locations of service employment are calculated from the foﬂowmg gravity model based on
- accessibility of residences to service opportunities:

: . Fg/ts
Tud — R . d/ do
ZaFalti,

" The following inter-zonal travel time in minutes are given:

To | 1 2 | 3 4
1 From o : .
1 2 9 6 7
2 9 3 4 7
3 , 6 4 3 4
4 SRR 7 7 4 3

Show the first iteration only to assign populatlons to the 4 zones using Lowry model

3. A 5-zone city having travel-times (in minutes) as shown in‘the followmg table is likely to add
- 1000 people to its. present population in next 5 years. ‘

a. if the distribution of this additional peopIe is in proportlon of a zone’s accessibility to
employmeit in various zones, and b=2, use Hansen’s mode! in dlstnbutmg the excess
population in the different zones of the city.

b. If the additional population is dlstrlbuted on the basis of accessibility to employment, as
well as, availability of vacant dwelling places in each zone (acres), distribute the added

population afresh. ' |

Zones |1 2 13 {4 |5 |Futurejobs | Emptyland
1 1 3 3 5 1121150 - 51 :
2 3 1 16 |2 |9 130 121

3 8 6 |1 |4 |7 1200 - 42

4 5 |2 {4 1 |7 |100 19

5 12 |9 |7 |7 11 |25 72

4. Write critical notes on the 4 steps of 4—stage sequentlal transportation planning method in the
following order:

{a) Selecting study area

{b} Trip generation '

{c) Trip distribution

(d) ModalSplit

(e) Route assignment o 5*3=15
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Use Separate Answer scripts for each Part

Axswer ALL Questions

Answer brief & to the point: Assuine standard value for any paramieter, if required -

Explain shockwave through a neatly diawn Flow- -Density curve for a hl ghway su:tlon
Assume speed-density as linear, If 4 boltleneclx is created due to closure of half the number of
lanes of the section; explain its !mpfxct on speed, density and-shockwave of the trafTic flow if
origirial flow is i) less ﬂmn bottlcmck capacity and iy more than botileneck capacity 34(243)

“The mean free specd and ] Jcim dcm[ty on a Iane ofa ugh\my are observes as 60 Is.mp 1 and
200 pew/Km. The average traffic flow on the lane is obser vcd as 1000 pew/Hr. A slow mioving
: vehicie teavelling at 12 KmpH eiiters the lane fozcmg the vehulcs bcmnd to queue up "nd

a:platoon; Using the inforination; hnd -

a. "l he speed of hg st ‘edm under the average ﬂow condltmn

b. The flow i in tha queued up ‘platoon of vehxcles

¢. The speed of the result'mt shockwave.

d. The length of the i qu;,uh 1i the s[ow movmp vehicles rem'un in the stream {ol l\.m I I+

Explain the different parameters that influence a queuingz model for hmhwa} tir alm flow, 10

Deduce the simple queuing mods! B, = p™(1 — p) where all :,ymbulu carry ustial meaning
mentioning the assumphons for thc solqtton R : ' F 8t






