
CE 560 Public Mass Transportation Name: ___jdf solutions___ 

Test 3 (8 questions on 2 pages) Tues. 5 May 2009 
OPEN BOOK AND NOTES  8:00-10:00 AM, Room 1113 CIVL 

Answer the test questions on the paper provided.  Express yourself clearly, legibly, and 
concisely!  Put your name on the first sheet and your initials on each succeeding sheet 
you use. 

=81.4, =x6.7 
1. Alternate fare collection methods.  “Self-service fare collection” (SSFC) is a term used to 

describe the following method: 

 Passenger buys a ticket or a pass before boarding the transit vehicle. 

 If using a ticket, passenger validates the ticket in a machine – usually on the vehicle 
upon boarding. 

 Inspectors randomly check passengers, who must show a pass or a validated ticket 
upon request. 

A. (6 points) Name two benefits – intended or unintended -- of SSFC. 

(1) Faster boarding (no delay for payment at farebox or as driver 

checks boarding passengers for passes) 

(2) No need for turnstiles or fareboxes (replaced by vending 

machines and validating machines) 

(3) Feeling of enhanced security (inspectors on board) 
B. (6 points) Name one possible drawback to SSFC. 

(1) Lost revenue from fare evasion. 

(2:05) 
2. Safety and security in transit. 

A. (4 points) What four principles in the design of a physical environment positively 
influence human behavior? 

See article by Alex Roman, p. 41, Metro Magazine, April 2009: 

(1) natural access control, (2) natural surveillance, (3) territorial 

reinforcement, and (4) target hardening. 
B. (4 points) In designing a transit station or bus stop, what is the most important 

characteristic that follows from CPTED principles? 

Directly below the four principles on p. 41:  “very open with good 

sightlines” and “do not give criminals a place to hide and lurk”. 
C. (5 points) Why haven’t transit agencies simply adopted security measures like those 

used at airports? 

 Too many passengers, too little holding space 

 Cost of screening equipment at each rail station/platform. 

 Too many bus stops to design for passenger security check 

before boarding or to allow screening while boarding 



(8:10) 
3. Energy and environment.  Year 2006 Energy Intensity data for Passenger Travel and 

Energy Use have just been published.  For cars, they are 5514 Btu/veh-mi and 3512 
Btu/pax-mi.  For Transit buses, they are 37,310 Btu/veh-mi and 4235 Btu/pax-mi.  These 
data update the values in the handout of 3 April 2009. 
A. (4 points) What was average passenger-car occupancy in Year 2006? 

PMTBtu

VMTBtu

/3512

/5514 =1.57 pax/veh 

B. (4 points) What was average transit motor bus occupancy in Year 2006? 

PMTBtu

VMTBtu

/4235

/310,37 =8.81 pax/veh 

C. (4 points) At what average occupancy would the energy intensity of an average Year 
2006 transit bus be equal to that of an average Year 2006 passenger car? 

Energy intensity can be measured in several ways.  See the 3 April 

2009 handout.  Assume VMT-based measures of energy intensity 

remain constant.  If transit ridership changes transit Btu/PMT will 

change:  
PMTBtu

VMTBtu

/3512

/310,37 =10.62 pax/veh. 

(12:40) 
4. Two shuttles --- Chattanooga and Purdue.  Based on the U.S. Department of Energy 

Case Study handout of 10 April 2009, … 
A. (4 points) Are the Chattanooga shuttle buses hybrids?  Why (not)? 

No, they are electric vehicles.  Hybrids (handout 6 April 2009) have 

“at least two sources of motive energy on board”. 
B. (5 points) Give two reasons why the AC version of the Chattanooga buses would be 

good for the proposed Purdue Shuttle Loop. 

(1) quieter, (2) no tailpipe emissions, (3) lower operating costs, (4) 

lower maintenance costs, (5) good when stops and starts are 

frequent. 
C. (5 points) Give two reasons why the AC version of the Chattanooga buses would not be 

good for the proposed Purdue Shuttle Loop. 

(1) batteries have range of 45-60 miles (20-25 campus loops), (2) at 

least 2 hours to recharge batteries, (3) difficult to swap out 

batteries, (4) small bus size, (5) costly to buy, (6) training of 

mechanics and drivers takes time. 

(16:56) 
5. (12 points) Field trip to GLPTC.  Answer two of the three questions below.  If you answer 

all three, only A and B will be graded. 
A. How do the color and sound codes help the dispatcher monitor the status of buses on 

the streets? 



Color code:  on-time status of each bus 

Sound code: type  of message from driver (passenger needs 

transfer, incident being reported, etc.) 
B. What are the two main attributes in a driver that the Bus Operator Selection System test 

seeks to evaluate? 

(1) customer service skills, (2) safety, (3) dependability 
C. What are two ways in which cameras on buses have helped GLPTC? 

(1) cause of damage to vehicles, (2) evidence about incidents 

involving passengers, (3) feeling of security to drivers and 

passengers 

(20:18) 
6. GLPTC General Manager Martin Sennett at CE560. 

A. (6 points) In one sentence or phrase, what is the essence of the new strategic plan for 
GLPTC. 

7 million riders in 2012 
B. (6 points) What are the two primary objectives of the proposed new bus transfer facility 

in Lafayette? 

(1) more efficient bus transfer facility, (2) stimulus for 

redevelopment of neighborhood along Wabash River and N. 3rd 

Street near downtown Lafayette. 

(22:04) 
7. Vision for High-Speed Rail in America.  The 2009 map shows routes to Indianapolis from 

Louisville (110 miles) and Cincinnati (115 miles), where they merge and continue (183 
miles) to Chicago.  
A. (4 points) Estimate the total infrastructure cost of the Y-shaped regional route.  Give the 

source(s) of your data and the “year” of your $ estimates. 

110+115+183=408 miles.  Ref: D. Levinson et al. in “2 April 2009” 

handout (really 29 April 2009), Table 2.  Total infrastructure cost 

per km = $14.18 million = $22.83M/mile.  *408 miles = $9.3 billion.  

[This is more than the $8B set aside for HSR nationwide in the 

recent “stimulus package”.] 
B. (4 points) A 3-car trainset between Louisville and Chicago would have an average 

running speed of 200 kph (125 mph) and make 10-minute stops at Columbus IN, 
Indianapolis, and Lafayette.  With a layover of at least one hour at each end of the route, 
how many round trips per day could the trainset make?   

Louisville to Chicago = 110+183=293 miles.   

hrmi

mi

/125

293 = 2.34 hr + 3(10/60 hr) + 1 hr layover = 3.84 hr 



triphr

dayhr

/84.3

/24 = 6.24 trips/day at most.  This is three round trips. 

C. (4 points) If a similar service was provided between Cincinnati and Chicago (with a stop 
in Greensburg IN instead of Columbus IN), how many northbound trains per day would 
serve Lafayette? 

Cincinnati-Chicago distance almost the same as Louisville-Chicago.  

Therefore, 3 round trips on each route and 6 northbound trains 

through Lafayette each day. 

(29:35) 
8. HW8 campus loop design issues.  For a HW assignment, a student observes the number 

of passengers that board and leave buses at a particular bus stop.  The student has 
summarized her results in the table below. 

B 3 7 0 5 6 8 4.83 
A 8 4 3 7 3 2 4.50 
 23.9       

A. (8 points) Estimate the average dwell time at that bus stop. 

D = 2.80B + 1.48A + 3.66.  You could calculate the dwell time for 

each bus (e.g., D=23.9 for the first bus), then find the average of 

those D values.  A quicker way is to find the average B (4.83 in the 

rightmost column above) and average A (4.50), then use D = 

(2.80*4.83) + (1.48*4.50) + 3.66 = 23.85 sec. 
B. (5 points) What can you say about the number of passengers already on the first bus 

when it stopped at that bus stop? 

If 8 pax alighted at the stop, there must have been at least 8 pax 

already on the bus. 

(34:53) 


