
CE 560 Public Mass Transportation Name: _____jdf solutions_______ 
Test 2 (6 questions on 1 page) Wed. 30 March 2011 

OPEN BOOK AND NOTES  =75.0, =12.7 10:30-11:20 AM, Room 2107 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.   
 
1. (15 points) Transit elasticity.  On Course Notes page 13.4, data from a fare increase 

analysis for GLPTC are given.  What would be the expected "New Ridership" for the Adult 
fare class if the shrinkage ratio value were -0.48 instead of -0.33? 
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0.50Q1 – 138,076.5 = -0.48*0.25*276,153;  Q1 = 105,478 * 2 = 209,876 
 

Shortcut:  Fare increases by 50 percent.  Ridership changes by -0.48*50% = -0.24. 
-0.24* 276,153 = -66,277.  276,153 – 66,277 = 209,876 

(6:07) 
2. NTD Ride Checks. 

A. (5 points)  For HW4, we did 
17 ride checks for Lafayette 
CityBus.  What was the 
Average Passenger Trip 
Length (APTL) for the data 

we collected?   1.61 miles* 

B. (15 points) The entries in 
Table 1B come from 
Automated Passenger 
Counts done for a trip from 
Stop 4 to Stop 13 on 15 
January 2009.  Fill in the 
Load and PMT boxes in 
Table 1B.  Calculate the Total 
PMT and APTL for this trip. 

Table 1B 

Stop 
No Boardings Alightings Load 

Cumul. 
distance PMT 

4 3 0 3 0 0.21 

5 3 0 6 0.07 0.24 

6 0 0 6 0.11 0.78 

7 1 0 7 0.24 1.05 

8 3 0 10 0.39 2.10 

9 0 0 10 0.6 1.60 

10 1 0 11 0.76 1.76 

11 0 2 9 0.92 1.35 

12 0 6 3 1.07 0.48 

13 1 3 1 1.23 ---- 

       11     9.57 
Passenger on bus at Stop 13 is not counted in PMT cals.   
Each stop’s PMT = leaving load * distance to next stop (or equivalent calc). 

APTL = 
9.57

11
= 0.870 mile.   

* from HW4 summary posted on the CE560 website.  Also mentioned in class. 
(10:58) 
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3. (15 points)  Transit capacity.  For heavy rail service during the PM peak, an agency wants 
to use an operating margin of 21.5 seconds, a minimum train separation of 50 seconds, and 
a dwell time of 33 seconds.  Using trains with 6 cars, each of which can carry 140 
passengers, what is the achievable capacity of that heavy rail service? 

Line capacity =
3600

min max argtrain separation stationdwell operating m in 
 

Line capacity =
3600

50 33 21.5 
= 34.45 trains per hour 

Achievable capacity = line capac * train capac * loading diversity factor 
Achievable capacity = 34.45 * (140*6) * 0.80 = 23,150 pax/hr 

(15:03) 
4. John Connell at CE560.   

A. (5 points)  In runcutting, what is a “run”?  The daily work schedule for one operator 
(driver) or crew. 

B. (5 points)  Explain “platform hours”.  The time the operator is on duty and driving 
the bus = (pull-out or relief time) – (pull-in or relief time) 

C. (5 points)  What are “straight eights”?  a run that is at least eight consecutive hours 
long, as opposed to a split or swing shift.  

(19:30) 
 

5. (15 points)  Safety and security in transit.  How have security cameras on buses helped 
transit agencies?  Give at least two examples. 

 Prevents fraudulent lawsuits 
 Helps drivers control pax 
 Supports drivers when they are right 
 Detects drivers’ mistakes 

(21:39) 
6. Energy intensity.   

A. (10 points) Which of the following U.S. surface transportation modes was the most 
energy efficient, in terms of BTU per passenger-mile, in 2008 -- passenger car, transit 
motor bus, or Amtrak?  Give the modes’ BTU per passenger-mile values for 2008. 

Pax car 3501 btu/PMT 
Tr motor bus 2656 btu/PMT 
Amtrak  1745 btu/PMT   most energy efficient 

(23:16) 
B. (10 points) At what average vehicle occupancy of passenger cars would the energy 

intensity of an average Year 2008 passenger car be equal to that of an average Year 
2008 transit motor bus? 

paxcar EI

tr bus EI
* pax car occupancy = 

3501

2656
* 1.58 = 2.08 pax/car 

(28:39) 


