
CE 361 Introduction to Transportation Engineering Name: ____jdf Solutions _____ 

Test 2 (6 questions on 5 pages) Solutions  6:30-7:30 PM, Wed. 7 November 2012 

OPEN BOOK AND NOTES   = 62.3,  = 10.9 Room 200 WTHR 

For each question, show enough of your work or provide sufficient explanation to allow the 

grader to follow your solution process and, in the case of an incorrect answer, award partial 

credit.  “FTE” = CE361 textbook.

1. (15 points) WL has plans for low-interest loan.  “West Lafayette is poised to close on a 

$4.2 million loan from the state revolving funds that will secure a 1.5 percent interest rate for 

a 20-year period.”  Laf J&C Wed 10/17/2012.  What will be the city’s annual payment to 

repay the loan in 20 equal installments? 

[5.2] [A|P,i=0.015,n=20] = 
n 20

n 20

i(1 i) 0.015(1.015) 0.020203
0.058246

(1 i) 1 (1.015) 1 0.346855


  

  

 

0.058246*$4.2*106 = $244,632.09 per year     [3:15] 

 

2. (15 points) Stop Signs.  In response to citizen complaints, the City Engineer installs stop 

signs at a residential intersection.  What did the Engineer apparently neglect to do?   

[6.4.3] (a) Conduct a warrant analysis (which may include Critical Approach 

Speed at the intersection and Intersection Control Delay at other sites (see 

problem 6 of this test)), and (b) get City Council to pass an ordinance.  9 pts 

for (a) or (b); 15 pts for both.  4 pts for mentioning CAS or ICD instead of 

warrant analysis; 7 pts for both instead of citing a stop sign warrant analysis 

(which was the basis for an in-class quiz). 

[5:15] 
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3. The Solid White Line.  There seems to be a 

Dilemma Zone problem at the intersection pictured 

at the right.  The solid white line shown in the photo 

separates the right turn lane from the two thru lanes.  

A member of the City Engineer’s staff comes up with 

an idea:  Add a solid white line between the two thru 

lanes with length as long as the distance needed to 

stop before the stop bar from an approach speed of 

40 mph.  If the signal turns yellow before a driver 

reaches the near end of the solid white line, he/she 

should stop.   

A. (10 points) What reaction time would you use?  

Why? 

B. (15 points) Using a reaction time = 1.7734 sec, 

how long should the solid white line be?  The 

gradient of the approach is 5.4 percent downhill. 

 

A. [6.2] [6.3] t(r) = 2.5 seconds in FTE Tbl 6.11 and Tbl 7.4 is too long.  

That reaction time may be “used in most design calculations” (FTE p. 

342), but not here.  t(r) = 2.5 seconds applies only to less capable drivers 

in unalerted circumstances.  The reaction time in a lab (or classroom) 

situation can be as low as 0.35 seconds, but that is an alerted situation.  

In FTE Figure 6.13, the mean value of unalerted reaction times was 1.12 

seconds, and 83 (approx. 95 percent) of the 87 reaction times in the 

distribution had t(r) =1.6 seconds or faster.  Because a motorist 

approaching a signalized intersection might be considered a “semi-

alerted” case, a reasonable value of t(r) to use would be 1.12 sec or a 

little bit faster, but certainly not t(r)>1.6 sec.  (See the t(r) values used for 

dilemma zone calcs in FTE Figure 8.11.)  Using a much longer t(r) would 

cause a much longer solid white line, which would make the dilemma 

zone situation worse.  Your value should be reasonable, and your 

explanation must be clear. [9:30] 
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B. [6.3] Reaction distance = t(r)*v(0) = 1.7734 sec * 40 mph * 1.47 fps/mph 

= 104.28 ft.  Add braking distance with f=0.32 at 40 mph from FTE Table 

6.11: 2 2 2

o f
br

v v (40 *1.47) 0 3457.4
(6.16) D 201.83ft

2g(f G) 2(32.2)(0.32 0.054) 17.13

 
   

 

 

Total distance to stop = 104.28 + 201.83 = 306.11 ft = length of solid 

white line.  Or use (6.17): 

 
2

o
r o

v
SSD t * v 104.28 201.83 306.11ft

2g(f G)
    



 

[12:45] 

 

4. (15 points) Vertical curves.  Monday Road has a crest vertical curve with the following 

characteristics:  G1 = +5.4%, VPC at Station 10+00 with elevation 497.6 ft, VPT at Station 

19+68.9, G2 = -1.9%.  What is the elevation of the VPT? 

[7.1] [12fHW9.1] The VPT is at x = L = (19+68.9) – (10+00.0) = 968.9 ft. 

To use (7.3), we need a = 497.6 ft, b = 5.4% = 0.054, and  

0.054 0.019
(7.4) c 0.000038

2 * 968.9

 
  

 

(7.3) Y = 497.6 + (0.054*968.9) – 0.000038*(968.9)2 = 514.25 ft.  

[16:25] 

 

5. (15 points) TCD Management.  The Mythaca County Highway Engineer reads the first 

paragraph in Section 6.4 of FTE.  He is concerned, so he goes to a consultant for advice.  If 

you were that consultant, what three-part program would you suggest to him, based on 

judges’ rulings you knew about regarding lawsuits stemming from missing or severely 

damaged road signs?  

[6.4]   1. Inventory of signs, 2. Periodic inspection + Logging in of citizen 

complaints, 3. Reasonable response time after notification to fix problem. 

        [18:55] 

 

6. (15 points) Intersection Control Delay. As part of a warrant analysis for a 4-way stop sign, 

city engineer staff members collect data at an existing 4-way stop.  The data are entered 

into the cells below.  For those seven clear cells with borders that are empty, provide the 

values needed to complete the estimate of stopped delay at the intersection.   
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FTE Figure 8.18 

Intersection Control Delay Worksheet 

 
Number of stopped vehicles, V(s) 

sec 0 15 30 45 

min 
    1 2 10 8 6 

2 1 8 4 4 

3 9 4 9 7 

4 6 0 5 6 

5 3 3 3 4 

6 8 5 8 2 

7 4 6 0 6 

8 6 6 3 9 

9 9 10 6 2 

 
        

Totals: 48 52  46  46 

     
Total vehicles in queue,  V(s) =  192  

Total approach volume, V = 77 

Interval, I =  
  

 15 sec. 

     
Average delay = (192*15)/77 =  37.4 sec. 

 

[20:35] 


